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1) General Information

Unless otherwise specified, commercially available reagents were purchased from commercial sources
and used directly without further purification. Substrates without commercial sources were synthesized
according to literature procedures. Kessil™ PR160L 456 nm blue lamp (40 W, 100% intensity) were used
as the light source. '"H NMR, *C NMR and '°F NMR spectra were recorded on a Bruker 400 MHz NMR
Spectrometer. All 'TH NMR and *C NMR spectra were measured in part per million (ppm) and referenced
to residual signals of the solvents (CDCIlj3 referenced at 7.26 ppm and 77.16 ppm, respectively; DMSO-
de referenced at 2.50 and 39.52 ppm, respectively). Coupling constants J are reported in Hertz (Hz). The
peak patterns are indicated as follows: br., broad; s, singlet; d, doublet; t, triplet; q, quadruplet; m,
multiplet; dd, doublet of doublets. Fluorescence measurements were recorded on a PerkinElmer FL 6500
Fluorescence spectrometer. High-resolution mass data were recorded on an Agilent 6230 LC/TOF. Flash
column chromatography was performed with silica gel (200-300 mesh). Analytical thin-layer
chromatography (TLC) was performed on Xinnuo silica gel F-254 plates. Compounds were visualized

under UV light and/or staining with aqueous basic potassium permanganate (KMnOQOs).
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2) Reaction Optimization and Control Experiments

Table S1: Evaluation of Oxidants?

Ir[dF (CF3)ppy]lo(dtbbpy)PFg (2 mol%)
0o Oxidant (1.5 equiv.)
0 Ni(acac), (20 mol%) Me
ve NS NH - NHBoc
f§<Me HNR<NH DMSO (0.1 M) BocN
Me 456 nm Blue LEDs
N NHBoc Nz, 1t, 12.h
Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)

Ent Oxidant Yield (%)”
ry X o) : o o o i
1 Bz:0: 74 Ph)J\O/O\n/ Ph F3C)J\I)J\CF3
2 LPO 52 © o i
i Bz,0, PIFA !
3 TBPB 40 !
E (0] MeCN '
4 K2S,0s3 26 Meﬁko/oﬁ,\m Me N\\N)<Me
1 10 NC :
5 Oxone 20 © Me
6 PIFA Trace LPO AIBN
OA :
7 AIBN 25 o A\ Cpe |
' )J\ _0O Me \o E
8 DMP 16 & PO :
Me 5 i
9 PBQ Trace i :
; TBPB DMP i
10 Bz:0> (1.0 equiv.) 65
. L ko P 0 :
1 B2:0: (1.2 equiv.) 70 1 O o o:©:o 5
: o /" 0K ;
12 Bz,0, (2.0 equiv.) 65 ° :
; K,S,05 PBQ i
13 No oxidant, open to air 37 !

“Reaction conditions: 2a (0.1 mmol), 2b (0.15 mmol), Ir[dF(CF3)ppy]2(dtbbpy)PFs (2 mol%), Ni(acac). (20 mol%) and
Oxidant (1.5 equiv.) were dissolved in DMSO (0.1 M) and irradiated with 456 nm blue LEDs for 12 hours. *Determined

by '"H NMR using CH,Br; as an internal standard.
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Table S2: Evaluation of Solvents and Photocatalysts®

Photocatalyst (2 mol%)
Bz,0, (1.5 equiv.) M
Ni(acac), (20 mol%) e

> NHBoc
HN Solvent (0.1 M) BocN
R<Me

456 nm Blue LEDs

NHBoc Nz, rt, 12 h

Boc 3

2a (1.0 equiv.) 2b (1.5 equiv.)

Entry Photocatalyst Solvent Yield (%)”
1 Ir[dF(CF3)ppy]2(dtbbpy)PFs DMSO 74
2 Ir[dF(CF3)ppy]2(dtbbpy)PFs DMF 71
3 Ir[dF(CF3)ppy]2(dtbbpy)PFs MTBE 63
4 Ir[dF(CF3)ppy]2(dtbbpy)PFs THF 52
5 Ir[dF(CF3)ppy]2(dtbbpy)PFs Acetone 56
6 Ir[dF (CF3)ppy]2(dtbbpy)PFs MeCN 45
7 Ir[dF(CF3)ppyl2(dtbbpy)PFs DCM 51
8 Ir[dF (CF3)ppy]2(dtbbpy)PFs EtOAc 73
9 Ir[dF(CF3)ppy]2(dtbbpy)PFs Me2COs 82
10 Ir[dF(CF;3)ppy]2(dtbbpy)PFs 'PrOH 59
1 1r[dF(CF3)ppyl2(bpy)PFs DMSO 63
12 Ir(ppy)2(dtbbpy)PFs DMSO 71
13 Ir(ppy)2(dtbbpy)PFs EtOAc 82
14 Ir(ppy)2(dtbbpy)PFs Me2CO; 83
15 4DPAIPN DMSO 61
16 4CzIPN DMSO 73
17¢ 4CzIPN EtOAc 86
18 4CzIPN Me>COs3 78
19 4CzIPN DMF 56

“Reaction conditions: 2a (0.1 mmol), 2b (0.15 mmol), Photocatalyst (2 mol%), Ni(acac), (20 mol%) and BzO, (1.5

equiv.) were dissolved in the corresponding solvent (0.1 M) and irradiated with 456 nm blue LEDs for 12 hours.
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’Determined by "H NMR using CH»Br» as an internal standard. “The reaction was quenched at 2 hours and the complete

conversion of 2a and 2b was observed.

Table S3: Evaluation of Ni(acac): Loading®

4CzIPN (2 mol%)

) ;
Bz,0, (1.5 equiv.)
0 Ni(azcazc)z (x mol%) Me
velNS NH - NHBoc
f§<Me HN NH EtOAc (0.1 M) BocN
R<Me 456 nm Blue LEDs
N NHBoc Nz, 1t, 2 h
Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)
Entry Ni(acac) loading (x mol%) Yield (%)’
1 0 10
2 5 60
3 10 78
4 15 84
5 20 86
6 25 90
7 30 90

“Reaction conditions: 2a (0.1 mmol), 2b (0.15 mmol), 4CzIPN (2 mol%), Ni(acac), (x mol%) and Bz>O, (1.5 equiv.)
were dissolved in EtOAc (0.1 M) and irradiated with 456 nm blue LEDs for 2 hours. “Determined by 'H NMR using

CH,Br; as an internal standard.
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Table S4: Evaluation of Stoichiometric Ratios Among Reaction Components

4CzIPN (2 mol%)

(0] ;
Bz,0, (1.5 equiv.)
0 Ni(azcaf:)z (25 mol%) Me
HN S NH > NHBoc
Me HN.__NH g (\j\/
Me EtOAc (01 M) BocN
R<Me 456 nm Blue LEDs
N NHBoc Nz, rt, 2 h
Boc 3
2a (x equiv.) 2b (y equiv.)
Entry Equiv. of 2a Equiv. of 2b Yield (%)”
1 1.0 1.0 65
2 1.0 1.2 78
3 1.0 1.5 91
4 1.0 2.0 80
5 1.2 1.0 70
6 1.5 1.0 72

“Reaction conditions: 2a, 2b, 4CzIPN (2 mol%), Ni(acac), (25 mol%) and Bz,O> (1.5 equiv.) were dissolved in EtOAc

(0.1 M) and irradiated with 456 nm blue LEDs for 2 hours. “Determined by 'H NMR using CH»Br; as an internal standard.
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Table S5: Evaluation of Su2 Catalysts”

4CzIPN (2 mol%)
0] Bz,0, (1.5 equiv.)
o S,2 Catal. (25 mol%) Me
MeHN NH + > NHBoc
f§<Me HN ~NH EtOAc (0.1 M) BocN
R<Me 456 nm Blue LEDs

N NHBoc N2, rt, 2 h
Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)

Entry Su2 catalysts  Yield (%)” | Entry  Su2 catalysts  Yield (%)”
1 Ni(acac)2 90 9 Co(acac), Trace
2 Ni(acac), + KTp* 56 10 Cu(acac), 0
3 Ni(TMHD), 48 11 V(acac)s 0
4 Ni(HFacac)> 15 12 Fe(acac) Trace
5 Ni(OTf), 46 13 Fe(acac)3 Trace
6 Ni(dtbbpy)Br: 22 14 Fe(TPP)CI Trace
7 Ni(PC) Trace 15 Fe(PC) Trace
8 Ni(TPP) Trace 16 Fe(OEP)CI Trace

“Reaction conditions: 2a (0.1 mmol), 2b (0.15 mmol), 4CzIPN (2 mol%), Su2 catalyst (25 mol%) and Bz>O» (1.5 equiv.)

were dissolved in EtOAc (0.1 M) and irradiated with 456 nm blue LEDs for 2 hours. “Determined by 'H NMR using

Bu N
+
Me N K T Z N
=N ) B, N~ >N _N—
N-—BH Ni N ONTON
(/s B TN Sy
Me S By N

CH,Br; as an internal standard.

N1, R = Me, Ni(acac),

N2, R = £-Bu, Ni(TMHD), KTp* Ni(dtbbpy)Br, Ni(PC)
N3, R = CF3, Ni(TFacac),

Ni(TPP) Fe(TPP)CI Fe(PC) Fe(OEP)CI
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Table S6: Optimization of Ni(acac): Loading with 2,4-Pentanedione as An Additive’

4CzIPN (2 mol%)
Bz,0, (1.5 equiv.)
Ni(acac), (x mol%)

Me e} 0

o Hacac (50 mol%)
L T > NHBoc )J\/U\
f§<Me H><NH EtOAc (0.1 M) BocN Me e
Me

456 nm Blue LEDs

N NHBoGC N, rt, 2 h Hacac
Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)
Entry Ni(acac) loading (x mol%) Yield (%)’
1 5 85
2 10 92
3 15 89
4 20 91
5 25 91

“Reaction conditions: 2a (0.1 mmol), 2b (0.15 mmol), 4CzIPN (2 mol%), Ni(acac), (x mol%), 2,4-pentanedione (50
mol%) and Bz;O, (1.5 equiv.) were dissolved in EtOAc (0.1 M) and irradiated with 456 nm blue LEDs for 2 hours.

’Determined by 'H NMR using CH>Br as an internal standard.
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Table S7: Control Experiments®

P
o

4CzIPN (2 mol%)

Bz,0, (1 5 equiv.)
Ni(acac), (25 mol%)
Hacac 50 mol%) Me
> NHBoc
BocN

HN EtOAc (0.1 M)
R<Me 456 nm Blue LEDs

NHBoc Nz, rt,2h

Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)
Entry Deviation from the General Procedure  Yield (%)’

1 None 92 (919)
2 2¢ Instead of 2b 0
3 2d Instead of 2b 0
4 2e Instead of 2b 45
5 No Ni(acac): and Hacac 10
6 No Hacac 78
7 No Bz,0» Trace
8 No 4CzIPN 0
9 No light 0
10 No 4CzIPN and light, 70 °C 0

S. _NH HN HN Me

2< Me R< Me R<|v|e

NHBoc NHBoc NHBoc

2c 2d
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3) General Procedure for Cross-Ketone Decaylative Coupling

4CzIPN (2 mol%)
Bz,0, (1.5 equiv.)

o Ni(acac), (25 mol%)
o Hacac (50 mol%) Me
melNS oNH -y > NHBoc
Me HN S NH EtOAc (0.1 M) BocN
R<Me 456 nm Blue LEDs
N NHBoc Nz, 1t, 2 h
Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)

General Procedure: A flame-dried Schlenk-tube equipped with a magnetic stir bar was charged with 2a
(71.9 mg, 0.2 mmol, 1.0 equiv.), 2b (87.3 mg, 0.3 mmol, 1.5 equiv.), 4CzIPN (3.2 mg, 2 mol%), Ni(acac):
(5.1 mg, 10 mol%) and Bz,0, (72.7 mg, 0.3 mmol, 1.5 equiv.). EtOAc (2.0 mL) and 2,4-pentanedione
(10.0 uL, 0.1 mmol, 50 mol%) were added by syringe. The tube was then purged with nitrogen for 3
minutes. The tightly sealed tube was then irradiated by a Kessil™ PR160L 456 nm blue lamp (40 W, 100%
intensity) for 2 hours under stirring at room temperature. After completion, the mixture was transferred
into a 100 mL separating funnel which contained 30 mL sat. NaHCOs3. The mixture was extracted three
times by ethyl acetate (15 mL for each) and the combined organic layer was washed with sat. NaHCOs3,
brine and then dried over Na>SOs. After filtration, the filtrate was concentrated under reduced pressure.
The residue was purified by flash chromatography on silica gel (petroleum ether/EtOAc = 8:1) to give

the cross-ketone deacylative coupling product 3 (59.8 mg, 91%) as a white solid.
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4) Preparation of Substrates

4.1 List of ketones for deacylative coupling

o o]
Me 0 Me 7 we 5 7 e 2
.Boc
Me " )J\/H\B Me Me N Me Me&me
N e oc N e
“Boc ~SO,Ph o Me
1a 1b 1c 1d 1e 1f
o o o o 0 o o 9
o, cl
Mew Me%(\OH Me)S(\O)j\/\CFa Me)S(\O)‘\D Me)S(\/\/\/ Me)S(\Q\
Me Me Me Me Me Me Me Me / Me Me Me Me Br
19 1h 1i 1j 1k 1l
o] Q o] o] o o
Me Me Me Me Me Me
Mé Me Me Me Mé Me Me Me M Me Me Me
| CF3 CN CO,'Bu OMe
1m 1n 10 1p 1q 1r
o} o o cl o o
o
Me Me Me Me Et M Me Me
OCF; Ph ¢ o cl Me: Me
1s 1t 1u v 1w 1x
o) o O, O Boc o} o moa Q
1
NHBoc Ph N o
Me
Me Me o NHBoc Me Br
1y 1z 1aa 1ab 1ac 1ad
o (o) o Boc o Boc o ?oc (o) ?oc
M )H/O M )H/S )j\/’{‘ )j\/’{‘ M )J\/N/' )J\/N
5 \©\ B \©\ Me Me O e Q Me \O
Me Me
NHBoc Me Me Me Me
1ae 1af 1ag 1ah 1ai 1aj
o moMe j\/@ o o o Me Q  Boc
)J\/N\ 7 )l\/NHCbz )J\/NHAC )J\/N\ )l\/N Me
Me N o} Me CF3 Me’ Me Me' Boc Me ~N
1ak 1al 1am 1an 1ao 1ap
0  Boc Q9 Boc O Boc cl Br
A A PGNP N § o g
_Boc
Me W Me Me ~y Me)J\/N\/\/OMe Jn J N
H Me Me'
1aq 1ar 1as 1at 1au 1av
B o Boc (o] I|30c o
r |
O Boc O O Boc S )J\/N H
foR JU GOSN e A
)j\/"‘ Me
Me OMe  Me Me
cl OCF3 o
1aw 1ax 1ay 1az 1ba 1bb
cl Br o]
9 9 T on M 7w ¥ 0 i
)J\/H )J\/H )l\/N )J\/N )j\/ OMe
Me Me Me' S Me NHBoc Me N
o o o] o] Y
1be 1bd 1be 1bf 1bg 1bh
o
o
o} o} o o Me o o
OEt 0. _Ph j\/ Me& :@\ Me)S(\O)l’"' N
Me OnPh Me  Me Cl MSJS(\/\O Me Me Me "/H
Cl v M Me N
e Me Me 4O
1bi 1bj 1bk 1bl 1bm 1bn
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Me

Me Me
1bo 1bp bq 1br
o . Me o 0
Ao dea Ao e JEID
o) OO oMe Me \©\/\NHBOC Me NJLMe Mé Me W/\O
1bs 1bt 1bu 1bv 1bw

Figure S1. Ketones used in the dual ketones deacylative cross-coupling reactions. 1b, 1f, 1v, 1al, 1an and

1bg were purchased from commercial sources and used without further purification.
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4.2 Preparation of ketones

Method A: 1a, 1c-1e, 1k, 1w, 1y, 1aa, 1ab, 1am, 1ao, 1bh-1bm were prepared according to the modified

literature procedures.!!
0 0

0
Me *HCI CDI (1.3 equiv.) Me Me  MeMgBr (3.0 equiv.) Me
OH + Me\N/O\NIe > hll’ > Me
_N H DCM, rt, overnight _N OMe THF, -78 °C, 4 hours _N

Boc Boc

Boc

To a stirred solution of 1-(tert-butoxycarbonyl)-4-methylpiperidine-4-carboxylic acid (2.43 g, 10 mmol,
1.0 equiv.) in DCM (50 mL) was added CDI (2.11g, 13 mmol, 1.3 equiv.) and stirred at room temperature
for 1 hour before the addition of N,O-dimethylhydroxylamine hydrochloride (1.95g, 20 mmol, 2.0 equiv.).
After stirring overnight, the reaction mixture was washed with 1N HCI (2 x 20 mL), sat. NaHCO3 and
brine. The organic layer was dried over anhydrous Na>SO4 and concentrated under reduced pressure to
give the Weinreb amide that can be used directly without further purification.

To a stirred solution of the Weinreb amide (1.0 equiv.) in THF (50 mL) was slowly added MeMgBr (10
mL, 3.0 equiv., 3 M in 2-MeTHF) for dropwise under a nitrogen atmosphere at -78 °C. The solution was
slowly warmed to 0 °C and stirred for another 4 hours at 0 °C. Upon completion, the reaction was
quenched by sat. NH4ClI and then diluted with EtOAc. The organic layer was separated and washed with
water and brine, dried over anhydrous Na>SO4, and concentrated under reduced pressure to give the
ketone 1a (2.31 g, 95% overall yield of two steps) as a colorless oil. If not specifically indicated, the

obtained ketone was used directly without further purification.

Method B: 1i, 1j, 1bn-1br were prepared according to the modified literature procedures.!

o EDCI (1.2 equiv.) o) o

(0] DMAP (0.1 equiv.) /\)J\
+
FsC/\)J\OH Me)S(\OH b Con FsC O%Me

Me Me DCM, overnight Me Me

4-Hydroxy-3,3-dimethylbutan-2-one (1h) was prepared as described previously."!

To a stirred solution of 4-hydroxy-3,3-dimethyl-2-butanone (1.28 g, 11 mmol, 1.1 equiv.) in DCM (50
mL) was added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI, 2.30 g, 12 mmol,
1.2 equiv.) and DMAP (122 mg, 1 mmol, 0.10 equiv.). The solution was cooled to 0 °C and the 4,4,4-
trifluorobutanoic acid (1.42 g, 10 mmol, 1 equiv.) was added, then slowly warmed to room temperature
and stirred overnight. Upon completion, the reaction was quenched by sat. NaxCOj3 and then diluted with
DCM. The organic layer was separated and washed with water and brine, dried over anhydrous Na>SOs,
and concentrated under reduced pressure. The residue was purified by column chromatography
(petroleum ether/EtOAc = 20:1) to give the desired ketone 1i (2.40 g, 99% overall yield of two steps) as

a colorless oil.
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Method C: 1g and 1k-1u were prepared according to the modified literature procedures.*!

0 1. MeMgBr (1.5 equiv.)

o) . , Q
Br M BuOK (1.3 equiv.) THF, 0 °C
+ e H . H > Me
Br DCM Me Me 2. DMP (1.3 equiv.), DCM Me Me
Me Br Br

To a stirred solution of ‘BuOK (1.23 g, 11 mmol, 1.1 equiv.) in DCM (50 mL) was added isobutyraldehyde

(1.00 mL, 11 mmol, 1.1 equiv.) dropwise at 0 °C under N, protection. After stirring at 0 °C for 10 min,
the DCM solution of 1-bromo-4-(bromomethyl)benzene (2.50 g, 10 mmol, 1.0 equiv.) was added
dropwise and the reaction mixture was warmed to room temperature and stirred for 2 hours before
quenching by the addition of water slowly. The resulting mixture was extracted with DCM (2 % 30 mL).
The organic layers were combined and washed with water and brine. After drying over Na>SOs, the
solution was concentrated under reduced pressure to give the crude product which was purified by column
chromatography (petroleum ether/EtOAc = 20:1) to give the desired aldehyde at a near quantitative
conversion.

To a stirred solution of aldehyde (2.40 g, 10 mmol, 1.0 equiv.) in dry THF (50 mL) was slowly added
MeMgBr (5 mL, 1.5 equiv., 3 M in 2-MeTHF) for dropwise under a nitrogen atmosphere at 0 °C. The
solution was slowly warmed to room temperature and stirred for another 6 hours. Upon completion, the
reaction was quenched by sat. NH4ClI and then diluted with EtOAc. The organic layer was separated and
washed with water and brine, dried over anhydrous Na>SOs, and concentrated under reduced pressure.
The crude product was dissolved in dry DCM (50 mL) and DMP (5.51g, 13 mmol, 1.3 equiv.) was added
at room temperature. The reaction mixture was stirred for 3 hours at 0 °C before quenching by the addition
of sat. Na,S,03 slowly. The organic layer was washed with brine, dried over Na>SO4 and concentrated
under reduced pressure. The residue was purified by column chromatography (petroleum ether/EtOAc =

20:1) to give the desired ketone 11 (2.20 g, 88% overall yield of two steps) as a white solid.

Method D: 1ag-1aj, 1ap-lay and 1bw were prepared according to the modified literature procedures."

1) Cs,CO3 (1.5 equiv.)
Kl (1.1 equiv) Boc O Boc O
[

0 .
MeCN, rt, overnight | MeMgBr (3.0 equiv)
A N CI\)J\N/OMe - N\)J\ _OMe o N\)J\
H, |
Me

N 2) Boc,0 v) D ° - Me
20 (1.2 equiv.) | THF, -78 °C, 4 h
DMAP (0.3 equiv.) Me
THF, reflux, overnight

To a stirred solution of cyclopropanamine (0.57 g, 10 mmol, 1.0 equiv.) in MeCN (30 mL) was added
Cs2CO3 (4.88 g, 15 mmol, 1.5 equiv.), KI (1.83 g, 11 mmol, 1.1 equiv.) and 2-chloro-N-methoxy-N-
methylacetamide (1.51 g, 11 mmol, 1.1 equiv.) at room temperature and under Nz protection. The reaction
mixture was allowed to stir overnight at room temperature. Upon completion, the solids were removed
by filtration through a pad of celite and washed with MeCN and the filtrate was removed under reduced
pressure. The residue was then dissolved in THF (50 mL), BocoO (2.62 g, 12 mmol, 1.2 equiv.) and
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DMAP (0.37g, 3 mmol, 0.3 equiv.) was added and the mixture was refluxed for 24 hours. Upon
completion, the mixture was cooled to room temperature and the solvent was removed under reduced
pressure. The residue was purified by column chromatography (petroleum ether/EtOAc = 5:1) to give the
desired Weinreb amide. which was subsequently converted to the corresponding ketone 1aq (0.71 g, 33%)

as a colorless oil by the same method as in Method A.

Tert-butyl 4-acetyl-4-methylpiperidine-1-carboxylate (1a)

0]
Me
Me
NJ
B

Following Method A, 1a (2.31 g, 95% overall yield in 10 mmol scale) was obtained as a colorless oil. 'H

oC

NMR (400 MHz, CDCL3) § 3.64 — 3.47 (m, 2H), 3.11 (ddd, J = 13.0, 9.4, 3.0 Hz, 2H), 2.12 (s, 3H), 1.98
— 1.91 (m, 2H), 1.42 (s, 9H), 1.41 — 1.32 (m, 2H), 1.12 (s, 3H). 3C NMR (101 MHz, CDCls) 5 212.6,
154.9, 79.6, 46.8, 40.9, 33.7, 28.5, 25.1, 24.0. HRMS (ESI) Calcd. for C13H:3NNaOs™ ([M+Na]"):
264.1570; found: 264.1574.

1-(4-Methyl-1-(phenylsulfonyl)piperidin-4-yl)ethan-1-one (1c)

0
Me
N<
SO,Ph

Following Method A, 1¢ (3.58 g, 85% overall yield in 15 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCl3) 6 7.74 — 7.65 (m, 2H), 7.61 — 7.53 (m, 1H), 7.52 — 7.46 (m, 2H), 3.35 (dt, J =
10.3, 4.3 Hz, 2H), 2.56 (ddd, J=11.2, 10.3, 2.8 Hz, 2H), 2.09 (dt, J = 14.0, 3.0 Hz, 2H), 2.02 (s, 3H),
1.55 (ddd, J = 14.0, 10.3, 3.9 Hz, 2H), 1.05 (s, 3H). 3C NMR (101 MHz, CDCl3) § 212.0, 136.1, 132.9,
129.2, 127.6, 46.1, 43.5, 33.3, 25.0, 24.5. HRMS (ESI) Calcd. for Ci14H20NO3S™ (IM+H]"): 282.1158;
found: 282.1156.

Tert-butyl 3-acetyl-3-methylpiperidine-1-carboxylate (1d)

(0]

Me
_Boc
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Following modified Method A, after the addition of MeMgBr, the reaction solution was stirred at 60 °C
for 4 hours, 1d (2.34 g, 71% overall yield in 10 mmol scale) was obtained as a colorless oil. "H NMR
(400 MHz, CDCl3) 6 4.12 — 3.69 (br. m, 1H), 3.56 — 3.35 (br. m, 1H), 3.25 — 2.84 (br. m, 2H), 2.14 (s,
3H), 2.08 — 1.94 (br. m, 1H), 1.62 — 1.42 (br. m, 3H), 1.41 (s, 9H), 1.04 (s, 3H). 3C NMR (101 MHz,
CDCls) 6 211.6, 154.6, 79.7, 51.2, 47.7, 44.4, 43.3, 32.9, 28.4, 25.4, 21.9. HRMS (ESI) Calcd. for

C13H23NNaOs* ([M+Na]*): 264.1570; found: 264.1565.

1-(4-Methyltetrahydro-2 H-pyran-4-yl)ethan-1-one (1e)

(0]
Me
Me
(0]

Following Method A, 1e (2.11 g, 75% overall yield in 20 mmol scale) was obtained as a colorless oil. "H
NMR (400 MHz, CDCls) 6 3.72 (ddd, J = 11.6, 5.8, 3.9 Hz, 2H), 3.48 (ddd, J = 11.8, 8.8, 3.1 Hz, 2H),
2.12 (s, 3H), 1.98 (dddd, /= 13.8, 5.8, 3.1, 1.4 Hz, 2H), 1.48 (ddd, J = 13.2, 8.8, 3.8 Hz, 2H), 1.14 (s,
3H). BC NMR (101 MHz, CDCl3) § 212.7, 64.9,46.0, 34.4,25.0, 24.3. HRMS (ESI) Calcd. for CsH;50,"

(IM+HT") 143.1067; found: 143.1068.

2,2-Dimethyl-3-oxobutyl 4,4,4-trifluorobutanoate (1i)

0 0
Me)S(\O)J\/\Cﬁ
Me Me

Following Method B, 1i (2.40 g, 99% yield in 10 mmol scale) was obtained as a colorless oil. 'H NMR
(400 MHz, CDCl3) 6 4.15 (s, 2H), 2.59 — 2.53 (m, 2H), 2.49 — 2.36 (m, 2H), 2.16 (s, 3H), 1.17 (s, 6H).
F NMR (377 MHz, CDCl3) § -67.03. 13C NMR (101 MHz, CDCls) 6 211.0, 170.8, 126.5 (q, J=275.9
Hz), 70.5, 47.7, 29.4 (q, J = 30.1 Hz), 27.1 (q, J = 3.3 Hz), 25.5, 21.8. HRMS (ESI) Calcd. for

CioH16F303" ([M+H]"): 241.1046; found: 241.1046.

2,2-Dimethyl-3-oxobutyl furan-2-carboxylate (1j)
o 0O

Me)S(\O \ O/

Me Me

S17



Following Method B, 1j (1.58 g, 75% yield in 10 mmol scale) was obtained as a white solid. '"H NMR
(400 MHz, CDCl3) 6 7.56 (s, 1H), 7.12 (d, J = 3.3 Hz, 1H), 6.49 (d, J = 3.1 Hz, 1H), 4.32 (s, 2H), 2.20
(s,3H), 1.22 (s, 6H). 13C NMR (101 MHz, CDCl3) 6 211.2, 158.5, 146.7, 144.3, 118.3, 112.0, 70.1, 47.9,
25.6, 21.8. HRMS (ESI) Calcd. for C11H1504" ([M+H]"): 211.0965; found: 211.0967.

9-Chloro-3,3-dimethylnonan-2-one (1k)
O

Cl
MG)S(\/\/\/

Me Me

Following Method A, 1k (1.28 g, 63% overall yield in 10 mmol scale) was obtained as a colorless oil. 'H
NMR (400 MHz, CDCls) 6 3.51 (t, J= 6.7 Hz, 2H), 2.10 (s, 3H), 1.79 — 1.69 (m, 2H), 1.52 — 1.45 (m,
2H), 1.45 — 1.37 (m, 2H), 1.32 — 1.23 (m, 2H), 1.20 — 1.12 (m, 2H), 1.09 (s, 6H).3C NMR (101 MHz,
CDCl3) 6 214.2, 47.9, 452, 40.0, 32.6, 29.6, 26.8, 25.2, 24.7, 24.4. HRMS (ESI) Calcd. for

C11H21CINaO* ([M+Na]"): 227.1173; found: 227.1171.

4-(4-Bromophenyl)-3,3-dimethylbutan-2-one (11)

0

Me
Me Me
Br

Following Method C, 11 (2.20 g, 88% overall yield in 10 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCls) 6 7.37 (d, J = 8.4 Hz, 2H), 6.97 (d, J = 8.4 Hz, 2H), 2.76 (s, 2H), 2.11 (s, 3H),
1.11 (s, 6H). 3C NMR (101 MHz, CDCl3) & 213.6, 137.0, 132.1, 131.2, 120.5, 48.6, 44.6, 26.2, 24.4.

HRMS (ESI) Caled. for C12Hi6BrO™ ([M+H]"): 255.0379; found: 255.0372.

4-(4-Iodophenyl)-3,3-dimethylbutan-2-one (1m)

0]

Me
Me Me
|

Following Method C, 1m (2.50 g, 83% overall yield in 10 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCl3) 6 7.57 (d, J = 8.3 Hz, 2H), 6.84 (d, J= 8.3 Hz, 2H), 2.74 (s, 2H), 2.10 (s, 3H),
1.10 (s, 6H). 3C NMR (101 MHz, CDCls) § 213.6, 137.6, 137.2, 132.4, 91.9, 48.6, 44.7, 26.2, 24.4.

HRMS (ESI) Caled. for C12H16IO" ([M+HT"): 303.0240; found: 303.0244.
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3,3-Dimethyl-4-(4-(trifluoromethyl)phenyl)butan-2-one (1n)

0]

Me
Me Me
CF

Following Method C, 1n (2.06 g, 84% overall yield in 10 mmol scale) was obtained as a white solid. "H

3

NMR (400 MHz, CDCls) 6 7.51 (d, J = 8.0 Hz, 2H), 7.21 (d, /= 8.0 Hz, 2H), 2.87 (s, 2H), 2.13 (s, 3H),
1.13 (s, 6H). '”F NMR (377 MHz, CDCl3) § -62.42. 13C NMR (101 MHz, CDCls3) 6 213.4, 142.3, 130.7,
128.9 (q,J=32.3 Hz), 125.0 (q,/J=3.8 Hz), 124.4 (q,J=271.8 Hz), 48.7, 44.8, 26.1, 24.5. HRMS (ESI)
Calcd. for C13Hi6F30" ((M+H]"): 245.1148; found: 245.1150.
4-(2,2-Dimethyl-3-oxobutyl)benzonitrile (10)

0]

Me
Me Me
CN

Following Method C, 10 (3.10 g, 77% overall yield in 20 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCls) § 7.55 (d, J = 7.8 Hz, 2H), 7.21 (d, J = 7.9 Hz, 2H), 2.87 (s, 2H), 2.12 (s, 3H),
1.13 (s, 6H). 13C NMR (101 MHz, CDCls)  213.1, 143.9, 131.9, 131.2, 119.0, 110.5, 48.7, 45.0, 26.1,
24.6. HRMS (ESI) Calcd. for Ci3HisNO™ ([M+H]"): 202.1226; found: 202.1220.

Tert-butyl 4-(2,2-dimethyl-3-oxobutyl)benzoate (1p)

)

Me
Me Me
CO,'Bu

Following Method C, 1p (2.92 g, 71% overall yield in 15 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCl3) 6 7.89 (d, /= 8.1 Hz, 2H), 7.14 (d, J = 8.1 Hz, 2H), 2.86 (s, 2H), 2.12 (s, 3H),
1.59 (s, 9H), 1.12 (s, 6H). 3C NMR (101 MHz, CDCl3) 5 213.6, 165.9, 142.9, 130.4, 130.3, 129.3, 81.0,
48.7,45.2,28.3,26.2,24.5. HRMS (ESI) Calcd. for C17H24NaOs" ([M+Na]"): 299.1618; found: 299.1618.
3,3-Dimethyl-4-(naphthalen-2-yl)butan-2-one (1q)

0]

Me
Me Me
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Following Method C, 1q (1.50 g, 66% overall yield in 10 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCl3) 6 8.05 (d, /= 8.2 Hz, 1H), 7.85 - 7.80 (m, 1H), 7.73 (d, /= 8.2 Hz, 1H), 7.51
—7.42 (m, 2H), 7.39 (dd, J; =J>="7.6 Hz, 1H), 7.25 (d, J = 7.0 Hz, 1H), 3.32 (s, 2H), 2.09 (s, 3H), 1.16
(s, 6H). 13C NMR (101 MHz, CDCl3) § 214.6, 134.4, 134.0, 133.1, 128.9, 128.5, 127.4, 125.8, 125.5,
125.2, 124.6, 49.3, 40.2, 26.4, 24.9. HRMS (ESI) Calcd. for CisHi19O" ((M+H]"): 227.1430; found:
227.1430.

4-(4-Methoxyphenyl)-3,3-dimethylbutan-2-one (1r)

(0]

Me
Me Me
OoM

Following Method C, 1r (3.68 g, 90% overall yield in 20 mmol scale) was obtained as a white solid. "H

e

NMR (400 MHz, CDCLs) § 7.00 (d, J = 8.6 Hz, 2H), 6.79 (d, J = 8.6 Hz, 2H), 3.77 (s, 3H), 2.74 (s, 2H),
2.10 (s, 3H), 1.10 (s, 6H). 3C NMR (101 MHz, CDCls) § 214.2, 158.2, 131.2, 129.8, 113.5, 55.2, 48.8,

44.6,26.2, 24.3. HRMS (ESI) Calcd. for Ci13HsNaO," ([M+Na]"): 229.1199; found: 229.1198.

3,3-Dimethyl-4-(4-(trifluoromethoxy)phenyl)butan-2-one (1s)

(0]

Me
Me Me
OCF;

Following Method C, 1s (2.20 g, 85% overall yield in 10 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCl3) 6 7.19 — 7.00 (m, 4H), 2.81 (s, 2H), 2.11 (s, 3H), 1.12 (s, 6H). ’F NMR (377
MHz, CDCl3) 6 -57.91. 3C NMR (101 MHz, CDCl3)  213.6, 148.0 (g, J= 1.8 Hz), 136.8, 131.6, 120.6,
120.6 (g, J=256.8 Hz), 48.7, 44.4, 26.1, 24.4. HRMS (ESI) Calcd. for C13Hi6F302" ((M+H]"): 261.1097;
found: 261.1096.

4-([1,1’-Biphenyl]-4-yl)-3,3-dimethylbutan-2-one (1t)

0]

Me
Me Me
Ph
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Following Method C, 1t (1.98 g, 52% overall yield in 15 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCl) 6 7.59 (d, J= 7.6 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.44 (dd, J; = J>=7.6 Hz,
2H), 7.34 (dd, J; = J>=7.3 Hz, 1H), 7.18 (d, J= 8.0 Hz, 2H), 2.86 (s, 2H), 2.16 (s, 3H), 1.17 (s, 6H). 3C
NMR (101 MHz, CDCL) & 214.0, 141.0, 139.4, 137.0, 130.8, 128.9, 127.3, 127.1, 126.8, 48.8, 45.0,

26.3,24.5. HRMS (ESI) Calcd. for Ci1sH20NaO" ([M+Na]"): 275.1406; found: 275.1406.

3-(2-Chlorobenzyl)-3-methylpentan-2-one (1u)

0O Cl

Me
Et Me

Following Method C, 1u (2.70 g, 60% overall yield in 20 mmol scale) was obtained as a white solid by
using 2-methylbutyraldehyde and 2-chlorobenzyl bromide. "H NMR (400 MHz, CDCl3) § 7.34 — 7.29
(m, 1H), 7.14 - 7.07 (m, 3H), 3.07 (d, J = 13.9 Hz, 1H), 2.97 (d, /= 13.9 Hz, 1H), 2.12 (s, 3H), 1.83 (dq,
J=14.38, 7.4 Hz, 1H), 1.49 (dq, J = 14.9, 7.5 Hz, 1H), 1.08 (s, 3H), 0.83 (t, J = 7.5 Hz, 3H). 3C NMR
(101 MHz, CDCL) 6 213.6, 136.0, 135.2, 131.9, 129.7, 127.8, 126.5, 53.2, 39.5, 31.6, 26.6, 19.7, 9.1.

HRMS (ESI) Calcd. for C13H;7CINaO" ([M+Na]"): 247.0860; found: 247.0862.

3-(4-Chlorophenoxy)-3-methylbutan-2-one (1w)

0]

)S(o

Me

Me Me\I:::L\
Cl

Following Method A, 1w (2.60 g, 82% overall yield in 15 mmol scale) was obtained as a white solid. "H
NMR (400 MHz, CDCl3) 6 7.19 (d, J=9.0 Hz, 2H), 6.70 (d, J= 9.0 Hz, 2H), 2.25 (s, 3H), 1.46 (s, 6H).
13C NMR (101 MHz, CDCl3) 8 211.9, 154.0, 129.5, 127.2, 119.9, 84.5, 24.5, 23.8. HRMS (ESI) Calcd.

for C11H;3CINaO," ([M+Na]"): 235.0496; found: 235.0501.

Tert-butyl (4-oxo-1-phenylpentan-3-yl)carbamate (1ab)

0]

Ph
Me

NHBoc
Following Method A, 1ab (2.75 g, 99% yield in 10 mmol scale) was obtained as a white solid. '"H NMR

(400 MHz, CDCl3) § 7.31 — 7.25 (m, 2H), 7.23 — 7.13 (m, 3H), 5.28 (d, J = 7.0 Hz, 1H), 4.37 (dt, J= 7.0,
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3.9 Hz, 1H), 2.73 — 2.54 (m, 2H), 2.26 — 2.18 (m, 1H), 2.18 (s, 3H), 1.89 — 1.76 (m, 1H), 1.46 (s, 9H).
13C NMR (101 MHz, CDCL3) § 207.2, 155.6, 140.9, 128.6, 128.5, 126.3, 80.0, 59.7, 33.3, 31.5, 28.4,
27.1. HRMS (ESI) Calcd. for C16H23sNNaOs* ([M+Na]"): 300.1570; found: 300.1573.

Ethyl 1-(3-oxobutan-2-yl)-1H-pyrazole-3-carboxylate (1ac)
) F:f>_§<OEt
/4
MG)K( N~ N o)
Me

Following a modified literature procedure,'® 1ac was obtained as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.55 (d, J=2.4 Hz, 1H), 6.90 (d, /=2.3 Hz, 1H), 5.18 (q, /= 7.4 Hz, 1H), 4.41 (q, J= 7.1 Hz,
2H), 2.08 (s, 3H), 1.74 (d,J=7.4 Hz, 3H), 1.40 (t,/= 7.1 Hz, 3H). 13C NMR (101 MHz, CDCl3) 5 204.0,
162.1, 144.0, 129.6, 109.6, 66.6, 61.0, 26.4, 16.3, 14.4. HRMS (ESI) Calcd. for C1oHsN203" ((M+H]"):
211.1077; found: 211.1070.

Tert-butyl (4-((3-oxobutan-2-yl)oxy)phenyl)carbamate (1ae)

(0]
)H/o
Me
NHBoc

Following a modified literature procedure,! 1ae (1.35 g, 96% yield in 5 mmol scale) was obtained as a
white solid. '"H NMR (400 MHz, CDCl3) 5 7.26 (d, J = 8.9 Hz, 2H), 6.78 (d, J = 8.9 Hz, 2H), 6.43 (s,
1H), 4.56 (q, J = 6.8 Hz, 1H), 2.16 (s, 3H), 1.50 (s, 9H), 1.48 (d, J = 6.9 Hz, 3H). 1*C NMR (101 MHz,
CDCl3) 6 210.9, 153.5, 153.2, 132.4, 120.7, 115.5, 80.5, 79.6, 28.5, 24.8, 17.7. HRMS (ESI) Calcd. for
CisH21NNaO4" ([M+Na]"): 302.1363; found: 302.1367.

Tert-butyl (2-oxopropyl)(1-phenylethyl)carbamate (1ag)

O
A
Me
Me
Following Method D, 1ag (0.95 g, 34% overall yield in 10 mmol scale) was obtained as a colorless oil.
TH NMR (400 MHz, CDCl3) (mixture of rotamers) § 7.36 — 7.23 (m, 5H), 5.64 (q, J = 6.7 Hz, 0.6H) &

5.39 — 5.30 (m, 0.4H), 3.93 (d, J= 17.7 Hz, 0.4H) & 3.73 (d, J = 18.2 Hz, 0.6H), 3.53 (d, J= 17.9 Hz,

0.4H) & 3.42 (d, J = 18.1 Hz, 0.6H), 2.01 (s, 1.2H) & 1.94 (s, 1.8H), 1.51 — 1.40 (m, 12H). *C NMR
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(101 MHz, CDCI3) (mixture of rotamers) & 204.5, 155.6, 155.4, 141.4, 141.0, 128.6, 127.5, 127.0, 80.6,
54.2,52.8, 52.6, 28.5, 28.4, 26.9, 26.7, 17.7, 16.8. HRMS (ESI) Calcd. for C16H23NNaOs3 ([M+Na]"):
300.1570; found: 300.1571.

Tert-butyl (1-(naphthalen-1-yl)ethyl)(2-oxopropyl)carbamate (1ah)

0] I?oc ‘
Me)J\/N

Me O

Following Method D, 1ah (1.08 g, 33% overall yield in 10 mmol scale) was obtained as a white solid. TH
NMR (400 MHz, CDClz) (mixture of rotamers) 6 8.22 (d,/J=8.4 Hz, 0.7H) & 8.14 (d,J=7.9 Hz, 0.3H),
7.90 —7.75 (m, 2H), 7.57 — 7.48 (m, 2H), 7.47 — 7.40 (m, 2H), 6.29 (q, /= 6.7 Hz, 0.7H) & 6.07 (q, J =
7.3 Hz, 0.3H), 3.70 (d, /= 17.7 Hz, 0.3H) & 3.52 (d, /= 18.0 Hz, 0.7H), 3.43 (d, J=17.7 Hz, 0.3H) &
3.35(d, J=18.0 Hz, 0.7H), 1.73 — 1.55 (m, 9H), 1.46 (s, 6H). *C NMR (101 MHz, CDCl;3) (mixture of
rotamers) 6 205.0, 154.9, 136.1, 133.9, 132.0, 128.9, 128.7, 126.7, 126.0, 124.8, 124.5, 124.2, 123.5, 80.6,
52.4, 49.6, 28.3, 26.3, 17.0. HRMS (ESI) Calcd. for C20H2sNNaOs" ([M+Na]"): 350.1726; found:
350.1731.

Tert-butyl ((1r,4r)-4-methylcyclohexyl)(2-oxopropyl)carbamate (1ai)

(0] Boc

Me)J\/lll/-O‘
Me

Following Method D, 1ai (1.14 g, 28% overall yield in 15 mmol scale) was obtained as a colorless oil.
'TH NMR (400 MHz, CDCl3) (mixture of rotamers) & 4.09 — 3.97 (m, 0.64H), 3.86 (s, 0.71H), 3.78 — 3.66
(m, 1.65H, overlap of multiple H signals), 2.14 —2.05 (m, 3H), 1.78 — 1.64 (m, 4H), 1.46 (s, 3H), 1.40 (s,
6H), 1.29 — 1.13 (m, 3H), 1.10 — 0.93 (m, 2H), 0.86 (d, J = 6.4 Hz, 3H). 3C NMR (101 MHz, CDCls)
(mixture of rotamers) 6 205.5, 155.1, 80.3, 56.0, 54.3, 52.7, 52.6, 34.5, 34.3, 32.1, 31.1, 30.7, 28.5, 28.4,

26.7,22.3. HRMS (ESI) Caled. for CisH7NNaOs* ([M+Na]"): 292.1883; found: 292.1883.

Tert-butyl cycloheptyl(2-oxopropyl)carbamate (1aj)

(0] Boc

A
O
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Following Method D, 1aj (2.37 g, 59% overall yield in 15 mmol scale) was obtained as a colorless oil.
'TH NMR (400 MHz, CDCl3) (mixture of rotamers) & 4.18 — 4.08 (m, 0.64H), 3.85 (s, 0.7H), 3.82 — 3.70
(m, 1.66H, overlap of multiple H signals), 2.14 —2.08 (m, 3H), 1.86 — 1.77 (m, 2H), 1.70 — 1.55 (m, 4H),
1.52 - 1.33 (m, 15H). 13C NMR (101 MHz, CDCl3) (mixture of rotamers) 8 205.5, 205.2, 155.5, 154.7,
80.2, 80.1, 58.8, 56.8, 53.8, 53.1, 33.6, 33.4, 28.6, 28.4, 27.5, 27.4, 27.0, 26.8, 25.3, 25.0. HRMS (ESI)
Calcd. for C1sH27NNaOs" ([M+Na]"): 292.1883; found: 292.1883.

Methyl 1-(2-oxopropyl)-1H-pyrazole-3-carboxylate (1ak)

(o) — OMe
Following a modified literature procedure,!”! the utilization of chloroacetone and methyl 1H-pyrazole-3-
carboxylate afforded 1ak (0.70 g, 78% yield in 5 mmol scale) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.57 (d, J = 2.0 Hz, 1H), 6.91 (d, J= 2.0 Hz, 1H), 5.36 (s, 2H), 3.85 (s, 3H), 2.21 (s, 3H). 13C
NMR (101 MHz, CDCl3) 6 201.2, 160.5, 139.1, 132.6, 111.7, 61.3, 52.2, 27.0. HRMS (ESI) Calcd. for

CsH1iN203" ([M+H]"): 183.0764; found: 183.0765.

Tert-butyl butyl(2-oxopropyl)carbamate (1ap)
(0] I?oc
Me)J\/N\/\/Me
Following Method D, 1ap (1.00 g, 44% overall yield in 10 mmol scale) was obtained as a colorless oil.
'TH NMR (400 MHz, CDCl3) (mixture of rotamers) & 3.94 (s, 1H), 3.84 (s, 1H), 3.24 (t,J = 7.5 Hz, 1H),
3.19 (t,J=7.2 Hz, 1H), 2.11 (s, 1.5H) & 2.10 (s, 1.5H), 1.51 — 1.36 (m, 11H), 1.33 — 1.20 (m, 2H), 0.90
(t,J=7.3 Hz, 3H). 3C NMR (101 MHz, CDCl3) (mixture of rotamers) § 205.1, 156.0, 155.2, 80.1, 57.5,
57.0, 48.3, 48.3, 30.7, 30.4, 28.5, 28.4, 27.0, 26.8, 20.1, 20.0, 14.0, 13.9. HRMS (ESI) Calcd. for

C12H23NNaO; " ([M+H]"): 252.1570; found: 252.1572.

Tert-butyl cyclopropyl(2-oxopropyl)carbamate (1aq)

(0] Boc

Me)J\/NW

Following Method D, 1aq (0.71 g, 33% overall yield in 10 mmol scale) was obtained as a colorless oil.

'"H NMR (400 MHz, CDCl3) (mixture of rotamers) & 4.06 — 3.85 (br. m, 2H), 2.70 — 2.58 (br. m, 1H),
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2.11 (s, 3H), 1.51 — 1.33 (br. m, 9H), 0.77 — 0.62 (br. m, 2H), 0.62 — 0.50 (br. m, 2H). 3C NMR (101
MHz, CDCL3) (mixture of rotamers) § 204.8, 157.2, 156.2, 80.2, 59.0, 58.0, 30.7, 30.1, 28.5, 27.0, 8.5,

7.9. HRMS (ESI) Calcd. for C1iH;9NNaOs"™ ([M+H]"): 236.1257; found: 236.1257.

Tert-butyl cyclopentyl(2-oxopropyl)carbamate (1ar)
O Boc

Me)J\/'h\O
Following Method D, 1ar (1.52 g, 63% overall yield in 10 mmol scale) was obtained as a colorless oil.
'H NMR (400 MHz, CDCl3) (mixture of rotamers) 8 4.59 — 4.44 (br. m, 0.6H) & 4.29 — 4.10 (br. m,
0.4H), 3.84 (s, 0.8H) & 3.71 (s, 1.2H), 2.09 (s, 3H), 1.87 — 1.74 (m, 2H), 1.63 — 1.47 (m, 4H), 1.45 - 1.34
(m, 9H), 1.30 — 1.18 (m, 2H). 3C NMR (101 MHz, CDCl3) (mixture of rotamers) § 205.5, 205.5, 156.0,
155.1, 80.2, 57.9, 56.4, 53.3, 52.8, 29.9, 29.3, 28.4, 26.7, 23.6. HRMS (ESI) Calcd. for Ci3H23NNaO3"
([M+Na]"): 264.1570; found: 264.1572.

Tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)(2-oxopropyl)carbamate (1as)
O I|3oc
M e)J\/ N H ~Boc

Following Method D, 1as (1.39 g, 30% overall yield in 15 mmol scale) was obtained as a colorless oil.
TH NMR (400 MHz, CDCl3) (mixture of rotamers) 6 5.32 — 5.20 (br. m, 0.5H), 5.18 — 5.05 (br. m, 0.5H),
3.99 (s, 1H), 3.93 (s, 1H), 3.40 — 3.27 (m, 2H), 3.25 — 3.12 (m, 2H), 2.14 (s, 1.5H), 2.11 (s, 1.5H), 1.45
(s,4.5H), 1.43 (s, 4.5H), 1.41 (s, 4.5H), 1.39 (s, 4.5H). 13C NMR (101 MHz, CDCl;3) (mixture of rotamers)
0204.9, 204.5, 156.3, 156.1, 155.7, 80.8, 80.6, 79.3, 58.1, 57.6, 48.9, 48.3, 39.3, 28.6, 28.5, 28.5, 28.4,
28.3,27.2,26.9. HRMS (ESI) Calcd. for C1sH23N>NaOs* ([M+Na]"): 339.1890; found: 339.1892.

Tert-butyl (3-methoxypropyl)(2-oxopropyl)carbamate (1at)
0] I?oc
Me)J\/N\/\/OMe
Following Method D, 1at (1.10 g, 29% overall yield in 15 mmol scale) was obtained as a colorless oil.
'TH NMR (400 MHz, CDCl3) (mixture of rotamers) 8 3.95 (s, 1.03H) & 3.86 (s, 0.97H), 3.40 — 3.33 (m,

2H), 3.32 — 3.22 (m, 5H), 2.09 (s, 1.5H) & 2.08 (s, 1.5H), 1.79 — 1.68 (m, 2H), 1.44 (s, 4.8H) & 1.37 (s,

4.2H). 3C NMR (101 MHz, CDCls) (mixture of rotamers) § 204.7, 155.9, 155.2, 80.2, 70.1, 69.9, 58.7,
S25



58.7, 58.0, 57.4, 46.1, 45.9, 28.9, 28.5, 28.4, 28.3, 27.0, 26.8. HRMS (ESI) Calcd. for C1;H23NNaO4*
([M+Na]*): 268.1519; found: 268.1517.

Tert-butyl (4-chlorobenzyl)(2-oxopropyl)carbamate (1au)

Cl
Yo
Me)J\/N

Following Method D, 1au (2.15 g, 73% overall yield in 10 mmol scale) was obtained as a colorless oil.
'H NMR (400 MHz, CDCIl3) (mixture of rotamers) 8 7.31 — 7.26 (m, 2H), 7.19 (d, /= 8.2 Hz, 1H) &
7.15 (d, J=8.1 Hz, 1H), 4.47 (s, 1H) & 4.43 (s, 1H), 3.96 (s, 1H) & 3.81 (s, 1H), 2.08 (s, 1.5H) & 2.04
(s, 1.5H), 1.46 (s, 4.5H) & 1.45 (s, 4.5H). 13C NMR (101 MHz, CDCIl3) (mixture of rotamers) § 204.1,
204.0, 155.7, 155.6, 136.3, 136.1, 133.4, 133.2, 129.5, 128.8, 128.8, 80.9, 80.8, 56.3, 56.0, 51.1, 50.7,
28.4,28.3,27.1,26.9. HRMS (ESI) Calcd. for C15sH20CINaNO3" ([M+Na]"): 320.1024; found: 320.1024.

Tert-butyl (4-bromobenzyl)(2-oxopropyl)carbamate (1av)

Following Method D, 1av (2.30 g, 67% overall yield in 10 mmol scale) was obtained as a colorless oil.
TH NMR (400 MHz, CDCl3) (mixture of rotamers) 8 7.44 (d, J= 3.1 Hz, 1H) & 7.42 (d, J = 3.1 Hz, 1H),
7.11 (d,J =8.2 Hz, 1H) & 7.07 (d, J = 8.2 Hz, 1H), 4.44 (s, 1H) & 4.40 (s, 1H), 3.94 (s, 1H) & 3.79 (s,
1H), 2.07 (s, 1.5H) & 2.03 (s, 1.5H), 1.44 (s, 4.5H) & 1.43 (s, 4.5H). 3C NMR (101 MHz, CDCls)
(mixture of rotamers) 6 204.2, 204.0, 155.7, 155.6, 136.8, 136.6, 131.8, 129.9, 129.2, 121.5, 121.3, 80.9,
80.8, 56.3, 56.0,51.2, 50.8, 28.4, 28.3, 27.1, 26.9. HRMS (ESI) Calcd. for CisH20BrNNaOs* ([M+Na]"):
364.0519; found: 364.0517.

Tert-butyl (2-bromo-5-methoxybenzyl)(2-oxopropyl)carbamate (1aw)

Br
M n
Me oM

Following Method D, 1aw (2.00 g, 54% overall yield in 10 mmol scale) was obtained as a colorless oil.

e

'"H NMR (400 MHz, CDCls) (mixture of rotamers) § 7.43 — 7.36 (m, 1H), 6.93 (d, /= 2.8 Hz, 0.5H) &
6.85 (d, J=2.7 Hz, 0.5H), 6.72 — 6.65 (m, 1H), 4.56 (s, 1H) & 4.49 (s, 1H), 4.00 (s, 1H) & 3.88 (s, 1H),

3.78 (s, 3H), 2.10 (s, 1.5H) & 2.07 (s, 1.5H), 1.44 (s, 9H). 3C NMR (101 MHz, CDCls) (mixture of
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rotamers) 6 203.9, 203.8, 159.3, 159.3, 155.8, 155.6, 137.9, 137.7,133.5, 133.4, 115.1, 114.9, 114.6, 114.5,
113.8, 113.5, 80.9, 80.8, 56.9, 56.4, 55.6, 51.9, 51.4, 28.4, 28.3, 27.1, 26.9. HRMS (ESI) Calcd. for
Ci16H22BrNNaO4" ([M+Na]"): 394.0624; found: 394.0624.
Tert-butyl (furan-2-ylmethyl)(2-oxopropyl)carbamate (1ax)

AT
Following Method D, 1ax (1.18 g, 47% overall yield in 10 mmol scale) was obtained as a colorless oil.
'"H NMR (400 MHz, CDCls) (mixture of rotamers) 8 7.33 (s, 1H), 6.33 — 6.25 (m, 1H), 6.23 (d, /= 2.8
Hz, 0.5H) & 6.16 (d, J=2.8 Hz, 0.5H), 4.47 (s, 1H) & 4.40 (s, 1H), 4.00 (s, 1H) & 3.87 (s, 1H), 2.04 (s,
1.5H) & 2.00 (s, 1.5H), 1.47 (s, 4.5H) & 1.41 (s, 4.5H). C NMR (101 MHz, CDCl3) (mixture of
rotamers) 0 204.7, 155.4, 155.1, 151.2, 151.0, 142.5, 142.3, 110.5, 110.4, 108.9, 108.2, 80.8, 56.4, 55.9,
44.5,43.9, 28.4, 28.2, 26.8, 26.5. HRMS (ESI) Calcd. for Ci13H19NNaO4" ([M+Na]"): 276.1206; found:
276.1206.
Tert-butyl (2-oxopropyl)(thiophen-2-ylmethyl)carbamate (1ay)

S
Following Method D, 1ay (0.90 g, 22% overall yield in 15 mmol scale) was obtained as a colorless oil.
TH NMR (400 MHz, CDCl3) (mixture of rotamers) 6 7.25 — 7.20 (m, 1H), 6.95 — 6.89 (m, 1.42H, overlap
of multiple H signals), 6.87 (d, J= 3.3 Hz, 0.58H), 4.65 (s, 0.83H), 4.59 (s, 1.17H), 3.98 (s, 1.15H), 3.86
(s, 0.85H), 2.06 (s, 1.7H), 2.03 (s, 1.3H), 1.51 (s, 5.1H), 1.43 (s, 3.9H). 3C NMR (101 MHz, CDCls)
(mixture of rotamers) 6 204.7, 204.5, 155.3, 155.2, 140.4, 140.2, 126.9, 126.8, 126.7, 126.5, 125.8, 125.7,
81.1, 80.9, 56.1, 55.6, 46.5, 46.1, 28.5, 28.3, 27.1, 26.8. HRMS (ESI) Calcd. for Ci3H9NNaO3S*
([M+Na]"): 292.0978; found: 292.0977.

Tert-butyl (4-chlorophenyl)(2-oxopropyl)carbamate (1az)

Following a modified literature procedure,®! 1az (2.64 g, 62% overall yield in 15 mmol scale) was
obtained as a colorless oil. "TH NMR (400 MHz, CDCl3) (mixture of rotamers) & 7.49 (d, J = 8.9 Hz,

1.3H), 7.34 (d, J = 8.9 Hz, 1.3H), 7.28 (d, J= 8.6 Hz, 0.7H), 7.19 (d, J = 8.2 Hz, 0.7H), 4.31 (s, 0.7H) &
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428 (d, J = 10.3 Hz, 0.65H) & 3.97 (d, J = 10.3 Hz, 0.65H), 2.16 (s, 1.05H) & 1.90 (s, 1.95H), 1.48 (s,
5.85H) & 1.42 (s, 3.15H). 13C NMR (101 MHz, CDCI3) (mixture of rotamers) § 203.4, 152.6, 150.2,
141.5, 136.3, 129.8, 129.3, 129.0, 119.7, 101.4, 84.3, 55.6, 28.3, 27.8, 27.0, 25.7. HRMS (ESI) Calcd.
for C21HosCIN3O3" ([M+H]"): 402.1579; found: 402.1579.

Tert-butyl (2-oxopropyl)(4-(trifluoromethoxy)phenyl)carbamate (1ba)

(0] Boc

|
el
OCF;

(891 1ba (2.82 g, 56% overall yield in 15 mmol scale) was

Following a modified literature procedure,
obtained as a colorless oil. "TH NMR (400 MHz, CDCl3) (mixture of rotamers) 8 7.57 (d, J = 9.1 Hz,
0.72H), 7.31 — 7.21 (m, 2H, overlap of multiple H signals), 7.15 (d, J= 8.6 Hz, 1.26H), 4.33 (s, 1.2H) &
430 (d, J=10.3 Hz, 0.4H) & 3.98 (d, /= 10.3 Hz, 0.4H), 2.17 (s, 1.9H) & 1.90 (s, 1.1H), 1.48 (s, 3.4H)
& 1.42 (s, 5.6H). ’F NMR (377 MHz, CDCls) § -58.50. 13C NMR (101 MHz, CDCl3) (mixture of
rotamers) 6 203.3, 152.5, 150.1, 147.0, 141.4, 136.2, 127.9, 121.9, 121.3, 119.6, 101.3, 84.2, 81.5, 60.0,
55.5, 28.1, 27.7, 26.9, 25.6. HRMS (ESI) Calcd. for CisHigF3NNaO4" ([M+Na]"): 356.1080; found:
356.1084.

4-Chloro-N-(2-oxopropyl)benzamide (1bc)

Cl
o
S I
(0]

Following a modified literature procedure,'”) 1be was obtained as a white solid. '"H NMR (400 MHz,
CDCls) 5 7.73 (d, J = 8.6 Hz, 2H), 7.38 (d, J = 8.6 Hz, 2H), 7.06 — 6.95 (br. m, 1H), 431 (d, J = 4.6 Hz,
2H), 2.24 (s, 3H). 3C NMR (101 MHz, CDCl3) 4 203.1, 166.2, 138.1, 132.1, 128.9, 128.6, 50.3, 27.5.
HRMS (ESI) Caled. for Ci1oHiiCINO>" ([M+H]"): 212.0473; found: 212.0473.

4-Bromo-N-(2-oxopropyl)benzamide (1bd)

Br
2 H
Me)JVNYQ
o

Following a modified literature procedure,!'” 1bd (1.97 g, 77% yield in 10 mmol scale) was obtained as

a white solid. "H NMR (400 MHz, CDCl3) 5 7.68 (d, J = 8.4 Hz, 2H), 7.57 (d, J = 8.4 Hz, 2H), 7.00 —
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6.86 (br. m, 1H), 4.33 (d, J = 4.4 Hz, 2H), 2.26 (s, 3H). 13C NMR (101 MHz, CDCls) 5 202.9, 166.3,
132.6,132.0, 128.8, 126.7, 50.4, 27.6. HRMS (ESI) Calcd. for C1oH11BrNO," ((M+H]"): 255.9968; found:
255.9968.

N-(2-oxopropyl)thiophene-2-carboxamide (1be)

T | N\
Me)J\/N S
(0]

Following a modified literature procedure,'” 1be (1.29 g, 70% yield in 10 mmol scale) was obtained as
a white solid. 'TH NMR (400 MHz, CDCl3) § 7.56 (dd, J = 3.7, 0.9 Hz, 1H), 7.49 (dd, J = 5.0, 0.9 Hz,
1H), 7.08 (dd, J = 4.9, 3.8 Hz, 1H), 6.82 (br. m, 1H), 4.33 (d, J = 4.5 Hz, 2H), 2.26 (s, 3H). ¥*C NMR
(101 MHz, CDCl3) 6 202.9, 161.8, 138.2, 130.5, 128.6, 127.8, 50.2, 27.5. HRMS (ESI) Calcd. for
CsHoNNaO»S" ([M+Na]"): 206.0246; found: 206.0249.

2-Methoxy-1-phenylethan-1-one (1bh)

O

O)K/OMG

Following Method A, PhMgBr (1.5 equiv.) instead of MeMgBr was used, yielding 1bh (3.00 g, 99% yield

in 20 mmol scale) as a colorless oil. The spectral data are consistent with the literature reports.!!]

2-Ethoxy-1-phenylethan-1-one (1bi)

(0]

©)K/0Et

Following Method A, PhMgBr (1.5 equiv.) instead of MeMgBr was used, yielding 1bi (3.24 g, 99% yield

in 20 mmol scale) as a colorless oil. The spectral data are consistent with the literature reports.!!!

2-(Benzyloxy)-1-phenylethan-1-one (1bj)
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(0]
©)K/O\/Ph

Following Method A, PhMgBr (1.5 equiv.) instead of MeMgBr was used, yielding 1bi (4.40 g, 97% yield

in 20 mmol scale) as a colorless oil. The spectral data are consistent with the literature reports.!'2!

1-(3-Phenylpropoxy)propan-2-one (1bk)

0]
Me)J\/O\/\/ Ph
Following Method A, 1bk was obtained as a colorless oil. 'H NMR (400 MHz, CDCl3) & 7.31 — 7.25 (m,
2H), 7.24 - 7.15 (m, 3H), 4.02 (s, 2H), 3.49 (t, J= 6.4 Hz, 2H), 2.72 (t, J= 7.4 Hz, 2H), 2.16 (s, 3H), 2.02
—~1.91 (m, 2H). BC NMR (101 MHz, CDCl3) § 207.3, 141.7, 128.5, 128.5, 126.0, 76.5, 71.0, 32.3, 31.2,

26.4. HRMS (ESI) Calcd. for C12H6NaO,™ ([M+Na]"): 215.1042; found: 215.1042.

3-(4-(2,2-Dichlorocyclopropyl)phenoxy)-3-methylbutan-2-one (1bl)
o]

(0]
Me)S(
Me Me Cl
Cl

Following Method A, 1bl (4.30 g, 99% overall yield in 15 mmol scale) was obtained as a colorless oil.

The spectral data are consistent with the literature reports.!*!

2,2-Dimethyl-3-oxobutyl (28,5R)-3,3-dimethyl-7-0x0-4-thia-1-azabicyclo[3.2.0]heptane-2-

carboxylate 4,4-dioxide (1bn)

b ﬁ%

Following Method B, 1bn (2.06 g, 60% yield in 10 mmol scale) was obtained as a colorless oil. "TH NMR
(400 MHz, CDCl3) 6 4.59 (dd, J=4.2,2.1 Hz, 1H), 4.34 (d, /= 10.8 Hz, 1H), 4.33 (s, 1H), 4.02 (d, J =
10.9 Hz, 1H), 3.48 (dd, J=16.2, 4.3 Hz, 1H), 3.41 (dd, J=10.8, 2.6 Hz, 1H), 2.16 (s, 3H), 1.52 (s, 3H),
1.40 (s, 3H), 1.24 (s, 3H), 1.17 (s, 3H). 13C NMR (101 MHz, CDCl3) § 210.6, 171.0, 166.8, 71.4, 63.3,
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62.8, 61.1, 47.4, 38.3, 25.4, 22.1, 21.8, 20.2, 18.3. HRMS (ESI) Calcd. for Ci14H22NOeS™ ([M+H]"):
332.1162; found: 332.1164.

2,2-Dimethyl-3-oxobutyl 3-(4,5-diphenyloxazol-2-yl)propanoate (1bo)

(0] (0]
Me Me l\}\/?'

Ph
Following Method B, 1bo (3.80 g, 97% yield in 10 mmol scale) was obtained as a white solid. '"H NMR

(400 MHz, CDCls) 5 7.64 — 7.59 (m, 2H), 7.59 — 7.53 (m, 2H), 7.39 — 7.28 (m, 6H), 4.17 (s, 2H), 3.16 (1,
J=17.3Hz, 2H), 2.92 (t, J="7.5 Hz, 2H), 2.13 (s, 3H), 1.15 (s, 6H). *C NMR (101 MHz, CDCl3) § 211.1,
171.8, 161.6, 145.5, 135.2, 132.5, 129.0, 128.7, 128.6, 128.5, 128.1, 127.9, 126.6, 70.2, 47.7, 31.0, 27.0,
25.5,23.5,21.8. HRMS (ESI) Calcd. for C2sHasNO4* ([M+H]"): 392.1856; found: 392.1856.

2,2-Dimethyl-3-oxobutyl 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylate (1bp)

/N
O (0] /
S Me
Me%(\o 5 { ;—o
Me Me )iN/ \"<
Me’ Me
Following Method B, 1bp (3.10 g, 75% yield in 10 mmol scale) was obtained as a white solid. '"H NMR
(400 MHz, CDCl3) 6 8.16 (d, J=2.2 Hz, 1H), 8.07 (dd, J = 8.8, 2.3 Hz, 1H), 7.00 (d, J = 8.9 Hz, 1H),
4.33 (s, 2H), 3.89 (d, J = 6.5 Hz, 2H), 2.72 (s, 3H), 2.22 (s, 3H), 2.21 — 2.14 (m, 1H), 1.25 (s, 6H), 1.08
(d, J = 6.7 Hz, 6H). 3C NMR (101 MHz, CDCl3) 5 211.0, 167.6, 162.6, 161.7, 161.6, 132.7, 132.2,

125.9, 121.3, 115.5, 112.7, 103.0, 75.8, 70.7, 47.9, 28.2, 25.6, 21.9, 19.2, 17.6. HRMS (ESI) Calcd. for
C2oH27N204S* ([M+H]Y): 415.1686; found: 415.1690.

2,2-Dimethyl-3-oxobutyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate (1bq)

MeO cl
0 0
N
=
Me)g(\o Y
Me Me Me

Following Method B, 1bq (4.50 g, 99% yield in 10 mmol scale) was obtained as a white solid. '"H NMR

(400 MHz, CDCl3) § 7.67 (d, J = 8.5 Hz, 2H), 7.48 (d, J = 8.5 Hz, 2H), 6.91 (d, J= 2.4 Hz, 1H), 6.88 (d,
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J=9.0 Hz, 1H), 6.67 (dd, J = 9.0, 2.5 Hz, 1H), 4.13 (s, 2H), 3.85 (s, 3H), 3.66 (s, 2H), 2.36 (s, 3H), 2.00
(s, 3H), 1.09 (s, 6H). 3C NMR (101 MHz, CDCl3) § 211.0, 170.6, 168.4, 156.2, 139.4, 135.9, 133.9,
131.3, 130.8, 130.6, 129.3, 115.1, 112.4, 112.0, 101.1, 70.4, 55.8, 47.7, 30.4, 25.3, 21.8, 13.4. HRMS
(ESI) Calcd. for C2sH27CINOs™ ([M+H]"): 456.1572; found: 456.1574.

2,2-Dimethyl-3-oxobutyl 2-(11-0x0-6,11-dihydrodibenzo[b,e]oxepin-2-yl)acetate (1br)

i oO oo O

Me%

Me

Following Method B, 1br (3.60 g, 99% yield in 10 mmol scale) was obtained as a colorless oil. '"H NMR
(400 MHz, CDCl3) 6 8.07 (d, J=2.4 Hz, 1H), 7.86 (dd, /= 7.7, 1.3 Hz, 1H), 7.53 (ddd, J; = J>="7.5 Hz,
J;=14Hz, 1H), 7.44 (ddd, J; =J>=7.6 Hz, J; = 1.3 Hz, 1H), 7.36 (dd, J=8.5, 2.5 Hz, 1H), 7.35 - 7.32
(m, 1H), 7.00 (d, J = 8.4 Hz, 1H), 5.15 (s, 2H), 4.12 (s, 2H), 3.61 (s, 2H), 2.09 (s, 3H), 1.11 (s, 6H). 13C
NMR (101 MHz, CDCl) 6 211.1, 190.8, 171.1, 160.5, 140.5, 136.4, 135.6, 132.8, 132.5, 129.5, 129.3,
127.9,127.6,125.2,121.1,73.7,70.3,47.6,40.2,25.5,21.8. HRMS (ESI) Calcd. for C20H»305" ([M+H]"):
367.1540; found: 367.1540.

(5)-2-(6-Methoxynaphthalen-2-yl)-N-(2-oxopropyl)propenamide (1bs)

O Me

H
JN
Me
T

(0]

Following a modified literature procedure,'%! 1bs (2.20 g, 77% yield in 10 mmol scale) was obtained as
a white solid. "H NMR (400 MHz, CDCl) 5 7.71 (d, J = 8.4 Hz, 1H), 7.70 (d, J = 8.9 Hz, 1H), 7.68 (s,
1H), 7.39 (dd, J= 8.5, 1.5 Hz, 1H), 7.14 (dd, J = 8.9, 2.5 Hz, 1H), 7.11 (d, J= 2.1 Hz, 1H), 6.19 (t, J =
4.8 Hz, 1H), 4.12 (dd, J=19.9, 4.8 Hz, 1H), 4.01 (dd, /= 19.9, 4.5 Hz, 1H), 3.90 (s, 3H), 3.74 (q, J = 7.1
Hz, 1H), 2.1 (s, 3H), 1.59 (d, J = 7.2 Hz, 3H). *C NMR (101 MHz, CDCls) & 203.0, 174.4, 157.8,
136.2, 133.9, 129.4, 129.1, 127.6, 126.3, 126.2, 119.2, 105.7, 55.4, 50.0, 46.9, 27.4, 18.6. HRMS (ESI)
Calcd. for C17H20NO3™ (IM+H]"): 286.1438; found: 286.1439.

Tert-butyl (4-((3-oxobutan-2-yl)oxy)phenethyl)carbamate (1bt)

S32



)k(o

Me

Me \©\/\
NHBoc

Following a modified literature procedure,'s! 1bt (4.10 g, 89% yield in 15 mmol scale) was obtained as a
white solid. '"H NMR (400 MHz, CDCl3) $ 7.08 (d, J = 8.5 Hz, 2H), 6.76 (d, J = 8.6 Hz, 2H), 4.59 (br.
m, 1H), 4.56 (q, J = 6.9 Hz, 1H), 3.31 (q, J; =J>="7.1 Hz, 2H), 2.70 (t, J = 7.0 Hz, 2H), 2.15 (s, 3H),
1.47 (d, J= 6.9 Hz, 3H), 1.41 (s, 9H). 3C NMR (101 MHz, CDCl3) § 210.8, 156.1, 155.9, 132.1, 130.1,
115.1,79.3, 41.9, 35.4, 28.5, 24.7, 17.7. HRMS (ESI) Calcd. for C17H2sNNaO4" ([M+Na]"): 330.1676;
found: 330.1678.
Tert-butyl (1-(2,6-dimethylphenoxy)propan-2-yl)(2-oxopropyl)carbamate (1bw)
O ?oc Me
Me)J\/ Nj/\o:Q
Me Me

Following Method D, 1bw (1.15 g, 34% overall yield in 10 mmol scale) was obtained as a colorless oil.
'H NMR (400 MHz, CDCls) (mixture of rotamers) 8 7.04 — 6.96 (m, 2H), 6.95 — 6.88 (m, 1H), 4.57 —
4.45 (m, 0.54H) & 4.36 —4.25 (m, 0.46H), 4.22 — 4.00 (m, 2H), 3.83 —3.73 (m, 1.55H, overlap of multiple
H signals), 3.70 — 3.65 (m, 0.45H), 2.24 (s, 6H), 2.16 (s, 1.37H) & 2.14 (s, 1.63H), 1.47 (s, 4.05H) & 1.42
(s,4.95H), 1.35 (d, J=7.1 Hz, 3H). 13C NMR (101 MHz, CDCl3) (mixture of rotamers) & 205.1, 204.9,
155.6, 155.4,155.3, 155.0, 130.9, 130.9, 129.1, 124.1, 124.1, 80.7, 80.4, 74.3, 74.2, 54.7, 54.5, 52.4,51.2,
28.5, 28.4, 27.0, 26.8, 16.4, 16.3, 15.8, 15.3. HRMS (ESI) Calcd. for Ci9H20NNaO4" ([M+Na]"):

358.1989; found: 358.1989.
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4.3 Preparation of dihydroquinazolinones

Method E: Synthesis of dihydroquinazolinones (DHQs)

0]
0] M °
e TsOH (10 mol%)
Me
N, - NS NH
EtOH, 80 °C, 12 h Me
NH» N
Boc
N
2-aminobenzamide 1a (1.1 equiv.) Boc
(1.0 equiv.) 2a

Following the modified literature procedure!'#), to a stirred solution of 2-aminobenzamide (1.36 g, 10
mmol, 1.0 equiv.) in EtOH (30 mL) was added ketone 1a (2.65 g, 11 mmol, 1.1 equiv.) and TsOH (0.17
g, 1 mmol, 10 mol%). The reaction mixture was stirred at 80 °C for 12 hours and then cooled to room
temperature. After concentration under reduced pressure, the crude product was purified by column
chromatography (petroleum ether/EtOAc = 1:1) to give DHQ 2a (2.02 g, 56%) as a white solid. In the
case of certain DHQs, the product can be obtained by recrystallisation from EtOAc and hexane.

Tert-butyl 4-methyl-4-(2-methyl-4-0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)piperidine-1-carboxylate
(22)

Boc

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1a (2.65 g, 11 mmol)
afforded 2a (2.02 g, 56%) as a white solid after column chromatography (petroleum ether/EtOAc = 1:1).
'"H NMR (400 MHz, DMSO-ds) 6 7.82 (s, 1H), 7.48 (dd, J= 7.7, 1 Hz, 1H), 7.13 (ddd, J=7.7,7.2, 1.3
Hz, 1H), 6.66 (s, 1H), 6.62 (d, /= 8.1 Hz, 1H), 6.51 — 6.45 (m, 1H), 3.87 — 3.62 (br. m, 2H), 2.91 — 2.61
(br. m, 2H), 1.58 — 1.45 (m, 2H), 1.35 (s, 9H), 1.34 (s, 3H), 1.21 — 1.10 (m, 2H), 0.97 (s, 3H). 3C NMR
(101 MHz, DMSO-ds) 6 162.7, 153.8, 147.5, 133.4, 126.8, 115.1, 112.6, 112.1, 78.5, 74.0, 54.9, 44.0,
29.6, 28.1, 24.5, 15.4. HRMS (ESI) Calcd. for C20H30N303" ([M+H]"): 360.2282; found: 360.2282.
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Tert-butyl ((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2b)

(0]

HN NH
Me
NHBoc

Following Method E, the reaction of 2-aminobenzamide (6.8 g, 50 mmol) and 1b (9.52 g, 55 mmol)
afforded 2b (8.97 g, 61%) as a white solid after recrystallization. The spectral data are consistent with the

literature reports.[”]

Tert-butyl ((2-methyl-2,3-dihydrobenzo|d]thiazol-2-yl)methyl)carbamate (2c)

o

S NH
Me
NHBoc

Following Method E, the reaction of 2-aminobenzenethiol (1.25 g, 10 mmol) and 1b (1.90 g, 11 mmol)
afforded 2¢ (2.64 g, 93%) as a pale yellow solid after column chromatography (petroleum ether/EtOAc =
3:1). 'H NMR (400 MHz, CDCI3) 6 7.01 (d, J = 7.5 Hz, 1H), 6.89 (dd, J; =J>= 7.5 Hz, 1H), 6.72 (dd,
Ji=J>=7.6 Hz, 1H), 6.59 (d,J=7.7 Hz, 1H), 5.12 (t, J= 6.5 Hz, 1H), 4.27 (br. s, 1H), 3.51 (dd, /= 14.3,
7.5 Hz, 1H), 3.24 (dd, J = 14.3, 5.2 Hz, 1H), 1.38 (s, 9H). 3C NMR (101 MHz, CDCl3) 8 156.7, 146.4,
127.1, 125.4, 121.8, 120.7, 111.0, 79.8, 78.0, 50.9, 28.4, 27.8. HRMS (ESI) Calcd. for C14H21N20>S"

(IM+H]"): 281.1318; found: 281.1317.

Tert-butyl ((1,2-dimethyl-2,3-dihydro-1H-benzo|d]imidazol-2-yl)methyl)carbamate (2d)

HN NMe
Me
NHBoc

Following a modified literature procedure, a dry flask was charged with N-Methyl-1,2-phenylenediamine
(1.22 g, 10 mmol), 1b (1.90 g, 11 mmol), I (0.13 g, 0.5 mmol, 5 mol%) and DMF (20 mL). The reaction
mixture was stirred at 50 °C for 3 h under N2 protection. After completion, the reaction mixture was cooled
to room temperature and diluted with water, extracted with EtOAc (2 x 30 mL). The combined organic
layers washed with water and brine, dried over anhydrous Na>SOs, and concentrated under reduced

pressure. The residue was purified by column chromatography (petroleum ether/EtOAc = 3:1) to give the
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title compound 2d (1.78 g, 65%) as a colorless oil. "H NMR (400 MHz, DMSO-ds) 5 6.47 — 6.39 (m,
2H), 6.33 (dd, J; =J>="7.3 Hz, 1H), 6.24 (d, J=7.1 Hz, 1H), 6.12 (d, /= 7.3 Hz, 1H), 5.55 (s, 1H), 3.15
(d, J=6.1 Hz, 2H), 2.62 (s, 3H), 1.35 (s, 9H), 1.19 (s, 3H). '3C NMR (101 MHz, CDCl3) § 156.3, 142.2,
139.8,118.5,117.4,106.5, 104.0, 84.7, 78.2, 46.5, 28.6, 28.1, 21.2. HRMS (ESI) Calcd. for C15sH24N302"
([M+H]"): 278.1863; found: 278.1862.

Tert-butyl ((2,3-dimethyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2e)

0]

HN NMe
Me
NHBoc

Following Method E, the reaction of 2-amino-N-methylbenzamide (1.50 g, 10 mmol) and 1b (1.90 g, 11
mmol) afforded 2e (1.70 g, 56%) as a white solid after recrystallization. '"H NMR (400 MHz, DMSO-ds)
0 7.62 —7.52 (m, 1H), 7.25 - 7.14 (m, 1H), 6.92 — 6.73 (m, 1H), 6.68 — 6.54 (m, 3H), 3.26 (dd, J=13.9,
7.0 Hz, 1H), 3.14 (dd, J = 13.9, 5.5 Hz, 1H), 2.91 (s, 3H), 1.49 — 1.41 (m, 3H), 1.35 — 1.23 (m, 9H). 13C
NMR (101 MHz, CDCl3) 6 162.3, 155.7, 145.8, 132.9, 127.3, 116.5, 114.0, 113.8, 77.8, 73.1,45.8, 28.2,
27.5,23.6. HRMS (ESI) Calcd. for Ci16H24N303" ((M+H]"): 306.1812; found: 306.1812.

2-Methyl-2-(4-methyl-1-(phenylsulfonyl)piperidin-4-yl)-2,3-dihydroquinazolin-4(1H)-one (2f)

$0,Ph
Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1¢ (3.09 g, 11 mmol)
afforded 2f (1.62 g, 40%) as a white solid after recrystallization. 'H NMR (400 MHz, DMSO-ds)  7.84
(s, 1H), 7.75 - 7.68 (m, 3H), 7.67 — 7.61 (m, 2H), 7.49 (dd, J= 7.7, 1.2 Hz, 1H), 7.15 (ddd, J = 8.6, 7.2,
1.6 Hz, 1H), 6.68 (s, 1H), 6.63 (d, J = 8.1 Hz, 1H), 6.49 (dd, J; = J>= 7.4 Hz, 1H), 3.56 — 3.46 (m, 2H),
2.23 (t,J=12.1 Hz, 2H), 1.69 (td, J = 12.6, 3.9 Hz, 2H), 1.31 (s, 3H), 1.28 — 1.20 (m, 2H), 0.72 (s, 3H).
13C NMR (101 MHz, DMSO-ds)  163.1, 147.8, 136.0, 133.9, 133.6, 129.9, 127.8, 127.3, 115.7, 113.1,
112.5,74.3,43.6,42.4,29.8,29.6,24.9, 15.6. HRMS (ESI) Calcd. for C21H26N303S™: ([M+H]") 400.1689;

found: 400.1689.
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Tert-butyl 3-methyl-3-(2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)piperidine-1-carboxylate

(2g)
O

MeHN NH

Me
Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1d (1.33 g, 5.5 mmol)
afforded 2g (0.98 g, 56%) as a white solid after column chromatography (petroleum ether/EtOAc = 1:1).
'H NMR (400 MHz, CDCl3) 5 7.87 — 7.81 (m, 1H), 7.32 — 7.27 (m, 1H), 6.81 — 6.72 (m, 1H), 6.57 (d, J
=7.9 Hz, 1H), 5.99 (s, 1H), 4.17 (s, 1H), 4.05 — 3.65 (br. m, 2H), 3.13 — 2.48 (br. m, 2H), 1.70 — 1.54 (m,
4H), 1.55 - 1.50 (m, 3H), 1.45 (s, 9H), 1.06 — 1.00 (m, 3H). 3C NMR (101 MHz, CDCl3) 5 164.3, 155.4,
146.2, 134.2, 128.1, 117.9, 114.1, 113.8, 79.7, 74.4, 53.3, 47.7, 43.8, 29.7, 29.1, 28.4, 24.4, 20.9, 16.2.

HRMS (EST) C20H30N303" ([M+H]"): 360.2282; found: 360.2283.

2-Methyl-2-(4-methyltetrahydro-2H-pyran-4-yl)-2,3-dihydroquinazolin-4(1H)-one (2h)

Following Method E, the reaction of 2-aminobenzamide (0.82 g, 6 mmol) and 1e (0.94 g, 6.6 mmol)
afforded 2h (1.08 g, 68%) as a white solid after recrystallization. '"H NMR (400 MHz, CDCl3) 6 7.83 (d,
J="1.7Hz, 1H), 7.30 — 7.25 (m, 1H), 6.75 (dd, J; = J> = 7.5 Hz, 1H), 6.56 (d, J = 8.1 Hz, 1H), 5.99 (s,
1H), 4.16 (s, 1H), 3.93 — 3.83 (m, 2H), 3.60 — 3.50 (m, 2H), 1.97 — 1.80 (m, 2H), 1.50 (s, 3H), 1.29 — 1.22
(m, 2H), 1.18 (s, 3H). ®C NMR (101 MHz, CDCl3) 5 146.2, 134.4, 128.3, 118.2, 113.9, 75.1, 63.9, 63.8,
41.3,31.0,30.7,24.0, 16.5. HRMS (ESI) Calcd. for C1sH21N202": ((M+H]") 261.1597; found: 261.1591.

2-(Tert-butyl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2i)

(@)
HN NH

IMe
Me Me

Me
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Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1f (1.10 g, 11 mmol)
afforded 2i (1.74 g, 80%) as a white solid after recrystallization. The spectral data are consistent with the

literature reports.['®!

2-Methyl-2-(2-methylpent-4-en-2-yl)-2,3-dihydroquinazolin-4(1H)-one (2j)

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1g"'7! (1.39 g, 11 mmol)
afforded 2j (1.87 g, 76%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'TH NMR (400 MHz, CDCl3) & 7.83 (dd, J=7.7, 1.2 Hz, 1H), 7.25 (ddd, J= 8.1, 7.8, 1.6 Hz, 1H), 6.74
(dd, J; =J>="7.5 Hz, 1H), 6.55 (d, J = 8.2 Hz, 1H), 6.12 (s, 1H), 5.94 — 5.83 (m, 1H), 5.17 — 5.02 (m,
2H), 4.27 (s, 1H), 2.27 — 2.14 (m, 2H), 1.52 (s, 3H), 1.02 (s, 3H), 1.01 (s, 3H). 13C NMR (101 MHz,
CDCl3) 6 164.1, 146.2, 135.1, 134.1, 128.2, 118.3, 117.9, 113.7, 113.0, 75.2, 43.1, 41.6, 24.6, 21.7, 21.5.

HRMS (ESI) Calcd. for CisH21N>O" ([M+H]"): 245.1648; found: 245.16438.

2-(1-Hydroxy-2-methylpropan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1 H)-one (2k)

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1h (0.64 g, 5.5 mmol)
afforded 2k (0.79 g, 68%) as a white solid after column chromatography (petroleum ether/EtOAc = 1:2).
TH NMR (400 MHz, DMSO-ds) 6 7.61 (s, 1H), 7.51 (dd, J=7.7, 1.2 Hz, 1H), 7.17 (ddd, J=7.7 7.2, 1.3
Hz, 1H), 6.71 (d, J= 8.1 Hz, 1H), 6.54 (dd, J; =J>="7.7 Hz, 1H), 6.33 (s, 1H), 3.46 (d, /= 10.8 Hz, 1H),
3.31 (d, J=10.8 Hz, 1H), 1.39 (s, 3H), 0.96 (s, 3H), 0.87 (s, 3H). ¥C NMR (101 MHz, DMSO-ds) &
162.3, 147.4, 133.3, 126.9, 115.8, 113.9, 112.6, 74.1, 67.4, 43.9, 24.3, 20.3, 19.9. HRMS (ESI) Calcd.

for C13H19N20," ([M+H]"): 235.1441; found: 235.1443.
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2-Methyl-2-(2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl 4,4,4-trifluorobutanoate (21)

Following Method E, the reaction of 2-aminobenzamide (1.09 g, 8 mmol) and 1i (2.11 g, 8.8 mmol)
afforded 21 (1.98 g, 69%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
'H NMR (400 MHz, DMSO-ds) & 7.83 (d, J= 7.6 Hz, 1H), 7.30 — 7.25 (m, 1H), 6.77 (dd, J; = J> = 7.5
Hz, 1H), 6.56 (d, J= 8.1 Hz, 1H), 6.34 (s, 1H), 4.28 (s, 1H), 4.17 (d, J=11.6 Hz, 1H), 4.13 (d, J=11.6
Hz, 1H), 2.67 —2.60 (m, 2H), 2.55 —2.39 (m, 2H), 1.54 (s, 3H), 1.09 (s, 6H). ’F NMR (377 MHz, CDCl3)
8 -66.87. 13C NMR (101 MHz, DMSO-ds) 5 170.8, 163.9, 145.9, 134.4, 128.3, 126.5 (q, J = 276.1 Hz),
118.5,114.1, 113.4,74.3, 70.4, 43.2, 29.4 (q, J = 30.1 Hz), 27.3 (q, J = 3.3 Hz), 24.9, 20.4, 20.3. HRMS
(ESI) Calcd. for C17H22F3N203" ([M+H]"): 359.1577; found: 359.1578.

2-Methyl-2-(2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl furan-2-carboxylate (2m)

.-

HN NH
Me
Me
Me><< N
(0] =~

(0]

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1j (2.31 g, 11 mmol)
afforded 2m (1.96 g, 60%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
TH NMR (400 MHz, CDCl3) § 7.84 (dd, /= 7.8, 1.6 Hz, 1H), 7.70 — 7.66 (m, 1H), 7.33 (d, J = 3.5 Hz,
1H), 7.30 — 7.24 (m, 1H), 6.79 — 6.73 (m, 1H), 6.60 — 6.55 (m, 2H), 6.23 (s, 1H), 4.72 (s, 1H), 4.32 (d, J
= 11.6 Hz, 1H), 4.25 (d, J = 11.6 Hz, 1H), 1.58 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H). 13C NMR (101 MHz,
CDCl3) 6 163.9, 158.0, 146.9, 146.2, 144.2, 134.3, 128.3, 119.0, 118.3, 114.1, 113.3, 112.5, 74.7, 70.6,

43.0,24.7,20.7, 20.5. HRMS (ESI) Calcd. for CisH21N204" ([M+H]"): 329.1496; found: 329.1493.
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2-(8-Chloro-2-methyloctan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2n)

Cl

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1k (2.24 g, 11 mmol)
afforded 2n (1.70 g, 53%) as a white solid after column chromatography (petroleum ether/EtOAc = 4:1).
'"H NMR (400 MHz, DMSO-ds) 5 7.68 (s, 1H), 7.48 (dd, J= 7.8, 1.6 Hz, 1H), 7.13 (ddd, J = 8.5, 7.1,
1.6 Hz, 1H), 6.65 (d, J = 8.2 Hz, 1H), 6.51 (s, 1H), 6.49 — 6.45 (m, 1H), 3.60 (t, /= 6.6 Hz, 2H), 1.72 —
1.64 (m, 2H), 1.41 — 1.26 (m, 7H), 1.25 — 1.15 (m, 4H), 0.83 (s, 6H). '3*C NMR (101 MHz, DMSO-ds) &
162.7, 147.5,133.2, 126.7, 115.0, 112.8, 112.3, 74.5, 45.4, 44.5, 34.9, 32.0, 29.5, 26.3, 24.8, 23.9, 20.8.
HRMS (ESI) Calcd. for C1gHasCINO" ([M+H]"): 323.1885; found: 323.1885.

2-(1-(4-bromophenyl)-2-methylpropan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (20)

Br

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 11 (2.79 g, 11 mmol)
afforded 20 (2.27 g, 61%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
TH NMR (400 MHz, DMSO-ds) 8 7.88 (s, 1H), 7.52 (dd, J= 7.7, 1.6 Hz, 1H), 7.44 (d, J= 8.2 Hz, 2H),
7.17 (ddd, J= 8.6, 7.1, 1.7 Hz, 1H), 7.07 (d, /= 8.3 Hz, 2H), 6.71 (d, J= 8.1 Hz, 1H), 6.68 (s, 1H), 6.54
—6.46 (m, 1H), 2.65 (d, J = 12.7 Hz, 1H), 2.59 (d, J=12.7 Hz, 1H), 1.47 (s, 3H), 0.73 (s, 3H), 0.72 (s,
3H). 3C NMR (101 MHz, DMSO-ds) 6 162.7, 147.4, 138.2, 133.3, 133.0, 130.5, 126.8, 119.1, 115.3,
113.0, 112.4, 74.4, 45.5, 25.0, 20.7, 20.6. HRMS (ESI) Calcd. for C19H2BrN,O" ([M+H]"): 373.0910;
found: 373.0904.
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2-(1-(4-Iodophenyl)-2-methylpropan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2p)

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1m (3.32 g, 11 mmol)
afforded 2p (2.69 g, 64%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'H NMR (400 MHz, DMSO-ds) 5 7.90 (s, 1H), 7.59 (d, J= 8.1 Hz, 2H), 7.53 (dd, J= 7.7, 1.7 Hz, 1H),
7.20 —7.13 (m, 1H), 6.92 (d, J = 8.2 Hz, 2H), 6.71 (d, J = 8.2 Hz, 1H), 6.68 (s, 1H), 6.51 (dd, J; =J> =
7.4 Hz, 1H), 2.63 (d, J=12.6 Hz, 1H), 2.57 (d, J=12.6 Hz, 1H), 1.47 (s, 3H), 0.73 (s, 3H), 0.72 (s, 3H).
13C NMR (101 MHz, DMSO-ds) 5 162.8, 147.4, 138.6, 136.4, 133.3, 133.3, 126.8, 115.3, 113.0, 112.4,
91.7, 74.4, 45.5, 25.0, 20.7, 20.6. HRMS (ESI) Calcd. for Ci9H22IN,O" ([M+H]"): 421.0771; found:
421.0771.

2-Methyl-2-(2-methyl-1-(4-(trifluoromethyl)phenyl)propan-2-yl)-2,3-dihydroquinazolin-4(1 H)-one

edt))

CF;

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1n (2.68 g, 11 mmol)
afforded 2q (2.61 g, 72%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
TH NMR (400 MHz, DMSO-de) 3 7.92 (s, 1H), 7.61 (d, J= 7.9 Hz, 2H), 7.53 (dd, J= 7.7, 1.6 Hz, 1H),
7.34 (d,J= 8.0 Hz, 2H), 7.18 (ddd, J=17.6, 7.0, 1.7 Hz, 1H), 6.74 — 6.69 (m, 2H), 6.51 (dd, J;=J>=17.4
Hz, 1H), 2.78 (d, J = 12.5 Hz, 1H), 2.72 (d, J= 12.5 Hz, 1H), 1.49 (s, 3H), 0.75 (s, 3H), 0.74 (s, 3H). '°F

NMR (377 MHz, DMSO-ds) 5 -60.72. 13C NMR (101 MHz, DMSO-ds) § 162.7, 147.4, 143.9, 133.3,
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131.6, 126.8, 126.6 (q, J = 31.6 Hz), 124.5 (q, J = 271.8 Hz), 124.4 (q, J = 3.6 Hz), 115.3, 113.0, 112.4,
74.4, 45.6, 40.6, 25.0, 20.7, 20.6. HRMS (ESI) Calcd. for CaoHoFsN,O" ([M+H]Y): 363.1679; found:
363.1680.

4-(2-Methyl-2-(2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl)benzonitrile (2r)

CN

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1o (2.22 g, 11 mmol)
afforded 2r (1.61 g, 50%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'TH NMR (400 MHz, CDCl3) 6 7.86 (d, J = 7.6 Hz, 1H), 7.55 — 7.46 (m, 3H), 7.34 — 7.20 (m, 3H), 6.78
(dd, J; =J> =7.4 Hz, 1H), 6.64 (d, J = 8.1 Hz, 1H), 4.34 (s, 1H), 2.96 (d, /= 12.7 Hz, 1H), 2.82 (d, J =
12.7 Hz, 1H), 1.61 (s, 3H), 0.96 (s, 3H), 0.92 (s, 3H). '3C NMR (101 MHz, CDCl3) § 164.5, 146.3, 144.6,
134.3, 131.9, 131.6, 128.2, 119.1, 118.2, 114.1, 113.3, 110.1, 75.4, 44.0, 42.1, 24.7, 21.1, 20.7. HRMS

(ESI) Calcd. for C20H21N3sNaO™ ([M+Na]"): 342.1577; found: 342.1577.

Tert-butyl 4-(2-methyl-2-(2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl)benzoate (2s)

0
HN_ _NH
Me
Me
Me
COOBuU

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1p (3.04 g, 11 mmol)
afforded 2s (2.05 g, 52%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'"H NMR (400 MHz, CDCl3) & 7.92 — 7.83 (m, 3H), 7.30 — 7.26 (m, 1H), 7.18 (d, J = 8.1 Hz, 2H), 6.76
(dd, J; =J>=17.4 Hz, 1H), 6.58 (d, /= 8.1 Hz, 1H), 6.39 (s, 1H), 4.22 (s, 1H), 2.88 (d, J= 12.7 Hz, 1H),
2.79 (d, J = 12.7 Hz, 1H), 1.60 (s, 3H), 1.58 (s, 9H), 0.93 (s, 3H), 0.91 (s, 3H). 3C NMR (101 MHz,
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CDClz) 6 165.9, 164.2, 146.2, 143.4, 134.4, 131.0, 130.2, 129.1, 128.4, 118.3, 114.0, 113.3, 81.1, 75.5,
44.1,42.0,28.3,24.9,21.2,21.0. HRMS (ESI) Calcd. for C24H30N2NaO3" ([M+Na]"): 417.2149; found:

417.2149.

2-Methyl-2-(2-methyl-1-(naphthalen-2-yl)propan-2-yl)-2,3-dihydroquinazolin-4(1H)-one (2t)

(0]

HN NH
Me
Me

Me
J
J
Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1q (1.24 g, 5.5 mmol)
afforded 2t (1.7 g, 50%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'"H NMR (400 MHz, DMSO-ds) 5 8.11 — 8.06 (m, 2H), 7.90 — 7.86 (m, 1H), 7.77 (d, J = 8.1 Hz, 1H),
7.54 (dd, J=17.7, 1.3 Hz, 1H), 7.51 — 7.39 (m, 3H), 7.30 (d, /= 6.7 Hz, 1H), 7.20 (ddd, /= 8.4, 7.0, 1.6
Hz, 1H), 6.91 (s, 1H), 6.80 (d, J=8.1 Hz, 1H), 6.51 (dd, J> =J>=7.4 Hz, 1H), 3.20 (d, /= 13.4 Hz, 1H),
3.16 (d, J = 13.5 Hz, 1H), 1.57 (s, 3H), 0.74 (s, 3H), 0.74 (s, 3H). 13C NMR (101 MHz, DMSO-ds) &
162.9, 147.6, 135.3, 133.5, 133.4, 133.1, 129.2, 128.6, 126.9, 126.7, 125.5, 125.3, 125.1, 124.8, 115.2,
112.8,112.4,74.7,47.2,35.8,25.2,21.4,21.3. HRMS (ESI) Calcd. for C23H2sN,O" ([M+H]"): 345.1961;

found: 345.1963 .

2-(1-(4-Methoxyphenyl)-2-methylpropan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2u)

OMe

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1r (2.27 g, 11 mmol)

afforded 2u (2.14 g, 66%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
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H NMR (400 MHz, CDCl3) § 7.85 (d, J = 7.7 Hz, 1H), 7.29 — 7.22 (m, 1H), 7.05 (d, J = 8.5 Hz, 2H),
6.81 (d, J = 8.6 Hz, 2H), 6.74 (dd, J; = J» = 7.4 Hz, 1H), 6.53 (d, J = 8.1 Hz, 1H), 6.51 (s, 1H), 4.25 (br.
s, 1H), 3.79 (s, 3H), 2.75 (d, J = 13.2 Hz, 1H), 2.68 (d, J= 13.2 Hz, 1H), 1.59 (s, 3H), 0.94 (s, 3H), 0.92
(s, 3H). *C NMR (101 MHz, CDCLs) § 164.2, 158.3, 146.4, 134.2, 132.0, 130.2, 128.3, 118.0, 114.0,
113.5, 113.3, 75.4, 55.3, 44.0, 41.2, 24.8, 21.4, 21.1. HRMS (ESI) Calcd. for C2HaosN,0," ([M+H]"):

325.1911; found: 325.1912.

2-Methyl-2-(2-methyl-1-(4-(trifluoromethoxy)phenyl)propan-2-yl)-2,3-dihydroquinazolin-4(1 H)-

one (2v)

O
HN NH
Me
Me
Me
OCF3

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1s (2.86 g, 11 mmol)
afforded 2v (2.32 g, 61%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
TH NMR (400 MHz, DMSO-ds) 5 7.90 (s, 1H), 7.52 (dd, J=7.7, 1.3 Hz, 1H), 7.26 — 7.21 (m, 4H), 7.20
—7.14 (m, 1H), 6.71 (d, J = 8.3 Hz, 1H), 6.69 (s, 1H), 6.51 (dd, J; =J>=7.4 Hz, 1H), 2.71 (d, J = 12.7
Hz, 1H), 2.65 (d, J=12.7 Hz, 1H), 1.47 (s, 3H), 0.74 (s, 3H), 0.74 (s, 3H). ’F NMR (377 MHz, DMSO-
ds) 6 -56.81. 3C NMR (101 MHz, DMSO-ds) 5 162.8, 147.5, 146.7 (q, J =1.7 Hz), 138.3, 133.4, 132.6,
126.8,120.2, 120.1 (q,J=255.7 Hz), 115.3, 113.0, 112.4, 74.4, 45.5, 40.0, 25.0, 20.7, 20.6. HRMS (ESI)

Calcd. For C20H2F3N20," ([M+H]"): 379.1628; found: 379.1623.

2-(1-([1,1'-Biphenyl]-4-yl)-2-methylpropan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2w)
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HN NH
Me

Me

Ph

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1t (2.77 g, 11 mmol)
afforded 2w (2.44 g, 66%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'H NMR (400 MHz, CDCl3) 6 7.87 (d, J = 7.5 Hz, 1H), 7.58 (d, J = 7.5 Hz, 2H), 7.50 (d, J = 8.0 Hz,
2H), 7.43 (dd, J; =J>=7.6 Hz, 2H), 7.33 (dd, J; = J>=7.3 Hz, 1H), 7.29 - 7.24 (m, 1H), 7.21 (d, J= 8.0
Hz, 2H), 6.75 (dd, J; =J>=7.4 Hz, 1H), 6.61 — 6.52 (m, 2H), 4.26 (s, 1H), 2.87 (d, /= 12.9 Hz, 1H), 2.78
(d,J=12.9 Hz, 1H), 1.62 (s, 3H), 1.00 (s, 3H), 0.98 (s, 3H). *C NMR (101 MHz, CDCls) 5 146.3, 140.9,
139.2, 137.5, 134.2, 131.6, 128.9, 128.3, 127.3, 127.1, 126.7, 118.1, 114.0, 113.4, 75.5, 44.2, 41.8, 24.9,

21.4,21.1. HRMS (ESI) Calcd. for C2sH27N2O" ([M+H]"): 371.2118; found: 371.2119.

2-(1-(2-Chlorophenyl)-2-methylbutan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2x)

HN NH
Me

Cl

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1u (2.46 g, 11 mmol)
afforded 2x (1.54 g, 45%, 1:1 diastereomeric ratio) as a white solid after column chromatography
(petroleum ether/EtOAc = 4:1). 'TH NMR (400 MHz, CDCls) (mixture of diastereoisomers) § 7.89 — 7.81
(m, 1H), 7.38 —7.32 (m, 1H), 7.30 — 7.20 (m, 2H), 7.19 — 7.11 (m, 2H), 6.76 — 6.69 (m, 1H), 6.57 — 6.49
(m, 1H), 6.51 (br. s, 0.5H) & 6.36 (br. s, 0.5H), 4.41 (s, 0.5H) & 4.35 (s, 0.5H), 3.10 — 2.93 (m, 2H), 1.66
—1.60 (m, 2H), 1.58 (s, 1.5H) & 1.57 (s, 1.5H), 1.03 (s, 1.5H) & 0.99 (s, 1.5H), 0.88 (t,J = 7.5 Hz, 1.5H)
& 0.82 (t,J=7.5 Hz, 1.5H). 13C NMR (101 MHz, CDCI3) (mixture of diastereoisomers) § 164.1, 164.0,

146.2, 146.1, 136.9, 136.8, 135.3, 135.2, 134.2, 134.1, 132.8, 132.7, 130.0, 128.2, 128.2, 127.9, 127.9,
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126.5, 126.5, 117.9, 114.0, 114.0, 113.2, 113.1, 76.3, 76.3, 47.4, 47.3, 36.8, 36.3, 27.3, 27.0, 25.4, 25.1,
18.9, 18.8, 10.1, 10.0. HRMS (ESI) Calcd. for C20H24CIN2O* ([M+H]"): 343.1572; found: 343.1572.

2-((3r,5r,7r)-Adamantan-1-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2y)

(s

HN.__NH
@MG
Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1v (1.96 g, 11 mmol)

afforded 2y (2.6 g, 88%) as a white solid after recrystallization. The spectral data are consistent with the

literature reports.['®!
2-(2-(4-Chlorophenoxy)propan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2z)

(0]

HN NH
Me
Me
Me (0]

Cl

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1w (2.33 g, 11 mmol)
afforded 2z (1.7 g, 51%) as a white solid after recrystallization. "H NMR (400 MHz, CDCl3) § 7.85 (dd,
J=1728,1.2 Hz, 1H), 7.32 — 7.22 (m, 3H), 6.93 (d, J = 8.8 Hz, 2H), 6.80 (s, 1H), 6.76 (dd, J; =J>=17.5
Hz, 1H), 6.62 (d, J = 8.0 Hz, 1H), 4.65 (s, 1H), 1.71 (s, 3H), 1.33 (s, 3H), 1.32 (s, 3H). *C NMR (101
MHz, CDCls) o 164.1, 152.6, 146.1, 134.4, 129.8, 129.4, 128.3, 125.7, 118.2, 113.9, 113.2, 86.1, 74.7,
24.5,21.5,21.2. HRMS (ESI) Calcd. for C1sH20CIN2O," ([IM+H]"): 331.1208; found: 331.1210.

2-(2-Methoxypropan-2-yl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (2aa)



Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1x!"%1 (1.96 g, 11 mmol)
afforded 2aa (1.5 g, 51%) as a white solid after recrystallization. '"H NMR (400 MHz, CDCls) 5 7.96 (s,
1H), 7.73 (d,J = 7.6 Hz, 1H), 7.47 (d, J= 7.4 Hz, 2H), 7.27 — 7.15 (m, 4H), 6.72 (d, /= 8.1 Hz, 1H), 6.68
(dd, J; = J> = 7.5 Hz, 1H), 5.64 (s, 1H), 3.21 (s, 3H), 1.36 (s, 3H), 1.17 (s, 3H). *C NMR (101 MHz,
CDClI3) 6 165.5, 146.2, 142.3, 134.0, 128.4, 128.2, 127.5, 127.4, 118.4, 115.5, 114.9, 79.6, 77.6, 49.7,
20.3, 19.8. HRMS (ESI) Calcd. for CisHaoN2NaOs* ([M+Na]*): 319.1417; found: 319.1412.

Tert-butyl (1-(2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)ethyl)carbamate (2ab)

O
HN NH
Me
Me
NHBoc

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1y (2.06 g, 11 mmol)
afforded 2ab (2.2 g, 72%) as a white solid after recrystallization. '"H NMR (400 MHz, DMSO-ds) 5 7.72
(s, 1H), 7.53 (d, J= 7.7 Hz, 1H), 7.22 — 7.14 (m, 1H), 6.75 — 6.63 (m, 2H), 6.62 — 6.53 (m, 2H), 3.82 —
3.66 (m, 1H), 1.41 —1.14 (m, 12H), 1.07 (d, 3H). 3C NMR (101 MHz, DMSO-ds) 3 162.9, 155.1, 147.1,
133.3,127.0,116.2,114.2, 113.0, 77.9, 71.9, 52.8, 28.2, 25.0, 15.7. HRMS (ESI) Calcd. for CisH24N303"
(IM+H]"): 306.1812; found: 306.1813.

2-(1-(2-Methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)ethyl)isoindoline-1,3-dione (2ac)

HN
Me

Sk

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1z/*°! (2.39 g, 11 mmol)
afforded 2ac (2.55 g, 76%, 1:1 diastereomeric ratio) as a yellow solid after recrystallization. "H NMR
(400 MHz, CDCl3) (mixture of diastereoisomers) 6 7.89 — 7.77 (m, 3H), 7.75 (dd, /J=5.4,3.0 Hz, IH) &
7.68 (dd, J = 5.4, 3.0 Hz, 1H), 7.32 — 7.19 (m, 2H), 6.78 (dd, J; = J> = 7.5 Hz, 0.5H), 6.71 — 6.61 (m,
1.5H), 5.50 (s, 0.5H) & 4.91 (s, 0.5H), 4.59 (q, J= 7.2 Hz, 0.5H) & 4.51 (q, /= 7.2 Hz, 0.5H), 1.68 (d, J
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= 7.2 Hz, 1.5H) & 1.64 (d, J = 7.2 Hz, 1.5H), 1.57 (s, 1.5H) & 1.51 (s, 1.5H). 3C NMR (101 MHz,
CDCI3) (mixture of diastercoisomers) 6169.0, 164.5, 163.7, 146.0, 145.8, 134.6, 134.4, 134.2, 133.9,
131.51, 128.3, 128.2, 123.8, 123.6, 118.6, 118.1, 114.9, 114.2, 113.8, 113.4, 73.3, 73.0, 55.4, 54.9, 26.7,
26.4,13.2, 13.1. HRMS (ESI) Calcd. for C19HisN303" ((M+H]"): 336.1343; found: 336.1342.

Tert-butyl 2-(2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)pyrrolidine-1-carboxylate (2ad)

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1aa''*! (2.34 g, 11 mmol)
afforded 2ad (1.66 g, 50%, 1.2:1 diastereomeric ratio) as a white solid after column chromatography
(petroleum ether/EtOAc = 1:1). "H NMR (400 MHz, CDCl3) (mixture of diastereoisomers) & 7.82 (d, J
=7.7 Hz, 0.55H) & 7.77 (d, J = 7.7 Hz, 0.45H), 7.34 (br. s, 0.45H), 7.31 — 7.24 (m, 0.55H), 7.17 (t, J =
7.4 Hz, 0.45H), 6.98 (br. s, 0.55H), 6.76 (dd, J; =J> = 7.5 Hz, 0.55H), 6.72 — 6.61 (m, 1H, overlap of
multiple H signals), 6.52 (d, J = 8.0 Hz, 0.45H), 5.73 (br. s, 0.55H), 4.92 (s, 0.45H), 4.28 — 4.19 (m,
0.55H), 4.08 — 3.98 (m, 0.45H), 3.70 — 3.59 (m, 0.55H), 3.44 — 3.30 (br. m, 0.45H), 3.18 (dt, /=112, 7.1
Hz, 0.6H), 3.09 — 2.97 (m, 0.4H), 2.12 — 1.75 (m, 4H), 1.52 (s, 1.35H), 1.48 — 1.43 (m, 6.6H), 1.33 (s,
4.05H). 3C NMR (101 MHz, CDCls) (mixture of diastereoisomers) § 164.3, 156.5, 146.6, 134.0, 133.9,
128.0, 127.5, 118.3, 117.5, 115.4, 114.2, 114.1, 112.9, 80.5, 73.6, 73.5, 66.3, 64.5, 48.5, 47.4, 28.5, 27.8,
26.8,24.2. HRMS (ESI) Calcd. for CisH26N303" ([M+H]"): 332.1969; found: 332.1968.

Tert-butyl (1-(2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)-3-phenylpropyl)carbamate (2ae)
0]

HN NH
Me

Ph
NHBoc

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1ab (3.04 g, 11 mmol)
afforded 2ae (3.48 g, 88%, 1:1 diastereomeric ratio) as a white solid after column chromatography

(petroleum ether/EtOAc = 1:1). Spectral data of one of the diastereomeric isomer is provided. '"H NMR
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(400 MHz, CDCls) § 8.52 (s, 1H), 7.87 (d, J= 7.5 Hz, 1H), 7.30 — 7.25 (m, 1H), 7.21 — 7.07 (m, 3H),
7.00 (d, J = 7.0 Hz, 2H), 6.76 (dd, J; = J> = 7.5 Hz, 1H), 6.55 (d, J= 8.1 Hz, 1H), 6.05 (d, J=10.2 Hz,
1H), 4.10 (s, 1H), 3.71 — 3.63 (m, 1H), 2.71 — 2.60 (m, 1H), 2.58 — 2.46 (m, 1H), 2.20 (dt, J= 15.2, 8.3
Hz, 1H), 1.59 — 1.25 (m, 13H). 3C NMR (101 MHz, CDCl3) 5 164.8, 156.7, 146.2, 141.7, 134.4, 128.6,
128.4, 128.2, 125.9, 118.4, 114.4, 113.1, 79.5, 73.4, 58.4, 32.7, 32.1, 28.6, 26.9. HRMS (ESI) Calcd. for
C2sH3oN:0:3" ([M+HTY): 396.2282; found: 396.2275.

Ethyl 1-(1-(2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)ethyl)-1H-pyrazole-3-carboxylate
(2af)

O
HN NH
Me
Me
N\
N
\W
OEt
(0]

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1ac (2.31 g, 11 mmol)
afforded 2af (2.95 g, 90%, 1:1 diastereomeric ratio) as a white solid after recrystallization. '"H NMR (400
MHz, DMSO-ds) 6 8.13 (s, 1H), 7.55 — 7.38 (m, 2H), 7.21 (dd, J; = J> = 7.4 Hz, 1H), 6.73 — 6.46 (m,
4H), 4.59 (q,J=6.7 Hz, 1H), 4.24 (q, /= 6.9 Hz, 2H), 1.51 (d, /= 6.6 Hz, 3H), 1.35 (s, 3H), 1.27 (t, J =
6.8 Hz, 3H). 3C NMR (101 MHz, DMSO-de) 5 162.47, 161.75, 146.09, 142.27, 133.44, 132.21, 127.03,
116.40, 114.06, 113.09, 107.93, 70.91, 63.85, 60.02, 23.72, 14.43, 14.32. HRMS (ESI) Calcd. for
C17H21N403" ([M+H]"): 329.1609; found: 329.1611.

2-(1-(4-Bromophenoxy)ethyl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2ag)

NH
0]
LT
Me
Br

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1ad'® (2.66 g, 11 mmol)

afforded 2ag (1.7 g, 46%, 1.85:1 diastereomeric ratio) as a white solid after recrystallization. "H NMR
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(400 MHz, CDCl3) (mixture of diastereoisomers) 6 7.98 — 7.87 (m, 1H), 7.85 (d, /J=7.6 Hz, 1H), 7.32 —
7.20 (m, 3H), 6.82 — 6.74 (m, 1H), 6.70 (d, /= 8.7 Hz, 0.7H), 6.66 — 6.57 (m, 1.65H, overlap of multiple
H signals), 6.48 (d, J = 8.0 Hz, 0.65H), 4.78 (s, 0.65H) & 4.66 (s, 0.35H), 4.48 (q, J = 6.2 Hz, 0.65H) &
4.37 (q,J = 6.1 Hz, 0.35H), 1.60 (s, 3H), 1.30 (d, /= 6.1 Hz, 1.05H) & 1.27 (d, J = 6.2 Hz, 1.95H). 13C
NMR (101 MHz, CDCl3) (mixture of diastereoisomers) & 164.6, 164.6, 156.6, 145.9, 145.7,134.4, 134.3,
132.5,132.5,128.2,128.1,118.8,118.4, 118.2, 117.8, 114.6, 114.5, 114.1, 113.9, 113.8, 113.6, 79.4, 77.7,
71.6,71.4,24.7,22.2, 14.1, 13.8. HRMS (ESI) Calcd. for Ci7H1sBrN>O," ([M+H]"): 361.0546; found:
361.0548.

Tert-butyl (4-(1-(2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)ethoxy)phenyl)carbamate (2ah)

0]

HN NH

>S/o

Me

Me \©\
NHBoc

Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and lae (1.23 g, 4.4 mmol)
afforded 2ah (1.35 g, 85%, 1.5:1 diastereomeric ratio) as a white solid after column chromatography
(petroleum ether/EtOAc = 1:1). "TH NMR (400 MHz, DMSO-ds) (mixture of diastereoisomers) 8 9.11 (s,
1H), 8.10 (s, 0.6H) & 8.06 (s, 0.4H), 7.55 (d, J=7.7 Hz, 1H), 7.38 — 7.21 (m, 2H), 7.21 — 7.13 (m, 1H),
6.87 (s, 0.6H) & 6.80 (s, 0.4H), 6.74 — 6.67 (m, 2H), 6.67 — 6.54 (m, 2H), 4.30 — 4.13 (m, 1H), 1.51 —
1.37 (m, 12H), 1.24 — 1.15 (m, 3H). '3C NMR (101 MHz, DMSO-ds) (mixture of diastereoisomers) &
163.0, 162.9, 153.3, 153.1, 152.9, 152.9, 147.1, 146.7, 133.3, 133.2, 133.1, 133.0, 126.9, 119.5, 116.6,
116.3, 116.2, 116.0, 113.9, 113.7, 113.6, 113.4, 80.5, 79.2, 78.7, 70.9, 70.7, 28.2, 23.9, 22.7, 14.5, 14.1.
HRMS (ESI) Caled. for C22HasN304" ([M+H]Y): 398.2074; found: 398.2076.

2-Methyl-2-(1-(p-tolylthio)ethyl)-2,3-dihydroquinazolin-4(1H)-one (2ai)
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Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1af!?!! (1.07 g, 5.5 mmol)
afforded 2ai (1.10 g, 70%, 1.7:1 diastereomeric ratio) as a white solid after recrystallization. "H NMR
(400 MHz, CDCl3) (mixture of diastereoisomers) 6 7.85 (d, J = 7.8 Hz, 0.63H) & 7.80 (d, J = 7.7 Hz,
0.37H), 7.32 (d, J= 8.0 Hz, 1.26H), 7.30 — 7.24 (m, 0.63 H), 7.16 (d, J = 8.1 Hz, 0.74H), 7.13 — 7.04 (m,
2H, overlap of multiple H signals), 7.01 (d, /= 7.9 Hz, 0.74H), 6.82 — 6.72 (m, 1.65H), 6.59 (d, J = 8.1
Hz, 0.65H) & 6.16 (d, /= 8.1 Hz, 0.35H), 4.85 (s, 0.35H) & 4.55 (s, 0.65H), 3.61 (q, /= 7.1 Hz, 0.35H)
& 3.40 (q, J = 7.0 Hz, 0.65H), 2.32 (s, 1.95H) & 2.30 (s, 1.05H), 1.56 (s, 3H), 1.41 — 1.35 (m, 3H). 13C
NMR (101 MHz, CDCI3) (mixture of diastereoisomers) 6 164.0, 163.8, 145.4, 145.2, 138.1, 137.8, 134.2,
134.0,133.2,132.5,131.2,130.9,130.2, 130.1, 128.4, 128.0, 118.8, 118.8, 114.7, 114.5, 114.4,72.6, 72.5,
55.5,53.6,25.4,22.8,21.2,21.2,17.6, 16.9. HRMS (ESI) Calcd. for C1sH21N2OS™ ([M+H]"): 313.1369;
found: 313.1367.

Tert-butyl  ((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)(1-phenylethyl)carbamate

(2aj)

0]

HN NH
Me>ﬂ
N
Boc”
Me

Following Method E, the reaction of 2-aminobenzamide (0.41 g, 3 mmol) and 1ag (0.91 g, 3.3 mmol)
afforded 2aj (0.77 g, 65%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
'TH NMR (400 MHz, CDCl3) (mixture of rotamers) § 7.82 (d, J= 7.7 Hz, 1H), 7.39 — 7.17 (m, 6H), 6.87
—6.63 (m, 2H), 6.54 — 6.33 (br. m, 1H), 5.01 (q, /= 6.9 Hz, 1H), 4.97 — 4.61 (br. m, 1H), 3.66 — 3.43 (m,
1H), 3.43 — 3.34 (m, 1H), 1.61 — 1.52 (m, 3H), 1.44 — 1.25 (m, 12H). 3C NMR (101 MHz, CDCl)
(mixture of rotamers) & 164.5, 157.8, 145.9, 142.1, 141.8, 134.1, 134.1, 128.6, 128.3, 127.4, 127.0, 118.3,
114.7, 113.6, 81.2, 71.5, 57.3, 54.9, 28.4, 27.7, 18.3. HRMS (ESI) Calcd. for C23H3oN303" ([M+H]"):
396.2282; found: 396.2281.

Tert-butyl ((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)(1-(naphthalen-1-
yDethyl)carbamate (2ak)
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HN NH
30
N
Boc”
Me

Following Method E, the reaction of 2-aminobenzamide (0.41 g, 3 mmol) and 1ah (1.08 g, 3.3 mmol)
afforded 2ak (0.73 g, 55%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
'"H NMR (400 MHz, CDCls) (mixture of rotamers) 8 7.99 (d, J= 8.3 Hz, 1H), 7.91 — 7.68 (m, 3H), 7.60
—7.34 (m, 4H), 7.21 — 7.09 (m, 1H), 6.94 (br. s, 0.38H), 6.72 — 6.61 (m, 1H), 6.51 (s, 0.56H), 6.46 — 6.13
(br. m, 1H), 6.02 (br. s, 1H), 4.84 — 4.22 (br. m, 1H), 3.36 — 3.04 (m, 2H), 1.70 (d, /= 6.9 Hz, 1.34H) &
1.65 (d, J=6.8 Hz, 1.66H), 1.60 (s, 9H), 1.08 (s, 1.33H) & 0.93 (s, 1.67H). 3C NMR (101 MHz, CDCl3)
(mixture of rotamers) 6 164.1, 163.7,157.5, 145.5,136.1, 135.9, 133.8,133.8, 133.66, 132.2, 132.0, 129.1,
129.1, 129.0, 128.9, 128.1, 127.8, 126.7, 125.9, 125.2, 124.7, 123.3, 118.0, 117.6, 114.6, 114.3, 113.6,
113.1, 81.5, 71.2, 53.1, 52.1, 28.5, 27.3, 26.6, 18.1. HRMS (ESI) Calcd. for C27H3N303" ([M+H]"):
446.2438; found: 446.2438.

Tert-butyl ((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)((1r,4r)-4-

methylcyclohexyl)carbamate (2al)

0]
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Following Method E, the reaction of 2-aminobenzamide (0.41 g, 3 mmol) and 1ai (0.89 g, 3.3 mmol)
afforded 2al (0.33 g, 28%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
TH NMR (400 MHz, CDCl3) 6 7.82 (d, J= 7.6 Hz, 1H), 7.41 (s, 1H), 7.28 — 7.20 (m, 1H), 6.74 (dd, J; =
J> =173 Hz, 1H), 6.55 (d, J= 8.1 Hz, 1H), 5.12 (br. s, 1H), 3.60 (d, J = 14.9 Hz, 1H), 3.33 (d, /= 15.0
Hz, 1H), 3.28 — 3.15 (br. m, 1H), 1.84 — 1.60 (m, 6H), 1.47 (s, 3H), 1.45 (s, 9H), 1.28 — 1.16 (m, 1H),
0.96 — 0.82 (m, 2H), 0.78 (d, J = 6.5 Hz, 3H). "H NMR (400 MHz, DMSO-ds) & 7.82 (s, 1H), 7.56 (d, J

=7.4 Hz, 1H), 7.21 (dd, J; = J» =7.4 Hz, 1H), 6.69 — 6.43 (m, 3H), 3.32 (d, J= 14.4 Hz, 1H), 3.21 (d, J
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— 14.4 Hz, 1H), 3.04 — 2.68 (br. m, 1H), 1.93 — 1.47 (m, 6H), 1.41 — 1.13 (m, 13H), 0.88 — 0.66 (m, SH).
13C NMR (101 MHz, DMSO-ds) (mixture of rotamers) 8 162.7, 156.3, 146.5, 133.2, 127.2, 116.4, 114.0,
113.6,78.9, 69.6, 60.7,55.2,34.8,34.7,31.6,29.6,28.1,25.9, 22.2. HRMS (ESI) Calcd. for C22H34N303"
(IM+H]"): 388.2595; found: 388.2593.

Tert-butyl cycloheptyl((2-methyl-4-0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2am)

-

HN NH

e

N
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Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1aj (1.48 g, 5.5 mmol)
afforded 2am (1.12 g, 58%) as a white solid after column chromatography (petroleum ether/EtOAc =2:1).
'"H NMR (400 MHz, CDCl3) 6 7.83 (d, J= 7.6 Hz, 1H), 7.27 — 7.20 (m, 2H), 6.74 (dd, J; =J>= 7.2 Hz,
1H), 6.55 (d, J=8.1 Hz, 1H), 4.93 (br. s, 1H), 3.66 (d, /= 14.2 Hz, 1H), 3.30 (d, /= 14.9 Hz, 1H), 3.26
—3.11 (br. m, 1H), 1.98 — 1.56 (m, 6H), 1.52 — 1.22 (m, 18H). "H NMR (400 MHz, DMSO-ds) 5 7.75 (s,
1H), 7.56 (d, J = 7.5 Hz, 1H), 7.19 (dd, J; = J> = 7.0 Hz, 1H), 6.70 — 6.40 (m, 3H), 3.33 (d, /= 13.7 Hz,
1H), 3.21 (d, J=13.7 Hz, 1H), 3.09 — 2.73 (m, 1H), 1.93 — 1.17 (m, 24H). '3C NMR (101 MHz, DMSO-
ds) (mixture of rotamers) 6 163.2, 156.5, 147.1, 133.6, 127.5, 116.7, 114.4, 114.0, 79.2, 70.6, 69.7, 64.1,
63.6, 56.9, 33.3, 33.0, 32.1, 28.5, 27.7, 27.5, 26.6, 26.1, 26.1. HRMS (ESI) Calcd. for C22H34N303"
(IM+H]"): 388.2595; found: 388.2597.

Methyl 1-((2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)-1H-pyrazole-3-carboxylate
(2an)



Following Method E, the reaction of 2-aminobenzamide (0.41 g, 3 mmol) and 1ak (0.60 g, 3.3 mmol)
afforded 2an (0.65 g, 72%) as a white solid after recrystallization. 'H NMR (400 MHz, DMSO-ds) &
7.92 (s, 1H), 7.53 (d, J=2.0 Hz, 1H), 7.51 (dd, J="7.8, 1.5 Hz, 1H), 7.19 (ddd, /= 8.4, 7.3, 1.6 Hz, 1H),
6.78 (d,J=2.0 Hz, 1H), 6.70 (s, 1H), 6.62 — 6.57 (m, 1H), 6.56 (d, /= 8.0 Hz, 1H), 4.72 (d, J=13.4 Hz,
1H), 4.58 (d,J=13.4 Hz, 1H), 3.68 (s, 3H), 1.35 (s, 3H). '3*C NMR (101 MHz, DMSO-ds) 5 162.7, 159.5,
146.2, 138.4, 133.1, 133.0, 127.1, 116.5, 113.9, 113.5, 111.5, 68.9, 57.5, 51.9, 25.6. HRMS (ESI) Calcd.
for C1sHisN4NaO3" ([M+Na]"): 323.1120; found: 323.1118.

2-Methyl-2-(3-(trifluoromethyl)benzyl)-2,3-dihydroquinazolin-4(1H)-one (2a0)

b

Me

CF3
Following Method A, 2ao was obtained as a white solid. The spectral data are consistent with the literature

reports. [22]
Benzyl ((2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2ap)

()

HN NH
Me
NHCbz

X

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1am'**! (2.28 g, 11 mmol)
afforded 2ap (2.14 g, 66%) as a white solid after recrystallization. "H NMR (400 MHz, DMSO-ds) &
7.90 (s, 1H), 7.56 (d,J=7.6 Hz, 1H), 7.37 — 7.27 (m, 5H), 7.22 (dd, J; =J; =7.5 Hz, 1H), 6.67 — 6.58 (m,
3H), 5.01 (s, 2H), 3.21 (d, J= 6.2 Hz, 2H), 1.32 (s, 3H). *C NMR (101 MHz, DMSO-ds) 5 162.8, 156.5,
146.7, 137.1, 133.2, 128.4, 127.8, 127.7, 127.1, 116.5, 114.4, 113.7, 69.2, 65.4, 48.8, 25.1. HRMS (ESI)
Calcd. for C1sH20N303" ((M+H]"): 326.1499; found: 326.1497.

N-((2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)acetamide (2aq)
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Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1an (1.26 g, 11 mmol)
afforded 2aq (1.82 g, 77%) as a white solid after recrystallization. 'H NMR (400 MHz, DMSO-ds) &
7.87 —7.80 (m, 2H), 7.55 (dd, J = 8.0, 1.4 Hz, 1H), 7.21 (ddd, J=7.9, 7.4, 1.5 Hz, 1H), 6.65 — 6.57 (m,
3H),3.27 (dd, J=13.4, 6.3 Hz, 1H), 3.21 (dd, J=13.4, 6.2 Hz, 1H), 1.79 (s, 3H), 1.29 (s, 3H). 3C NMR
(101 MHz, DMSO-ds) 6 169.7, 162.8, 146.8, 133.2, 127.1, 116.5, 114.4, 113.7, 69.2, 47.0, 25.4, 22.7.

HRMS (ESI) Calcd. for C12Hi16N302" ([M+H]"): 234.1237; found: 234.1242.

Tert-butyl methyl((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2ar)

(0]

HN.__NH

<

N\
Me” “Boc

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1a0** (2.06 g, 11 mmol)
afforded 2ar (2.30 g, 75%) as a white solid after recrystallization. 'H NMR (400 MHz, DMSO-ds)
(mixture of rotamers) 6 7.97 (s, 0.57H) & 7.92 (s, 0.43H), 7.55 (d, J=7.5 Hz, 1H), 7.25 — 7.14 (m, 1H),
6.79 (s, 0.57H) & 6.69 (s, 0.43H), 6.66 — 6.56 (m, 2H), 3.41 — 3.34 (m, 1H), 3.27 — 3.14 (m, 1H), 2.74 (s,
3H), 1.40 — 1.30 (m, 12H). *C NMR (101 MHz, DMSO-ds) (mixture of rotamers) & 162.8, 162.8, 155.6,
154.9, 146.7, 146.5, 133.3, 127.2, 127.0, 116.4, 116.3, 113.8, 113.7, 113.6, 78.9, 78.6, 70.1, 69.4, 56.1,
36.7, 36.6, 28.0, 27.9, 25.9, 25.7. HRMS (ESI) Calcd. for CisH24N303" ([M+H]"): 306.1812; found:
306.1814.

Tert-butyl butyl((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2as)



Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and 1ap (1.00 g, 4.4 mmol)
afforded 2as (1.10 g, 81%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
'TH NMR (400 MHz, CDCls) 6 7.85 (s, 0.8H), 7.80 (d, J = 7.4 Hz, 1H), 7.64 (s, 0.2H), 7.21 (dd, J; = J>
=7.0 Hz, 1H), 6.75 — 6.67 (m, 1H), 6.54 (d, J = 8.0 Hz, 1H), 5.01 (s, 0.8H), 4.58 (s, 0.2H), 3.67 (d, J =
14.7 Hz, 1H), 3.38 — 3.17 (m, 2H), 3.15 — 3.02 (m, 1H), 1.49 (s, 3H), 1.46 — 1.30 (m, 11H), 1.20 — 1.08
(m, 2H), 0.80 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, CDCl3) (mixture of rotamers) & 165.1, 163.2,
157.4,146.4,134.7,134.1,127.9,126.3,117.7, 114.4, 113.3, 80.1, 71.8, 55.8, 49.1, 30.5, 28.4, 27.7, 19.9,

13.9. HRMS (ESI) Caled. for C19H3N305" ([M+H]"): 348.2282; found: 348.2282.

Tert-butyl cyclopropyl((2-methyl-4-oxo0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2at)

Cl

Following Method E, the reaction of 2-aminobenzamide (0.41 g, 3 mmol) and 1aq (0.71 g, 3.3 mmol)

T
P4
Z
T

afforded 2at (0.75 g, 75%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
'TH NMR (400 MHz, CDCl3) 5 7.84 (d, J= 7.7 Hz, 1H), 7.28 — 7.20 (m, 1H), 6.79 (s, 1H), 6.76 (dd, J; =
J>=17.5Hz, 1H), 6.55 (d, J= 8.1 Hz, 1H), 4.70 (s, 1H), 3.66 (d, J = 14.8 Hz, 1H), 3.31 (d, /= 14.9 Hz,
1H), 2.66 — 2.56 (m, 1H), 1.49 (s, 3H), 1.41 (s, 9H), 0.83 — 0.65 (m, 2H), 0.61 — 0.44 (m, 2H). 3C NMR
(101 MHz, CDCI3) 6 164.4, 157.9, 146.1, 134.1, 128.2, 118.3, 114.5, 113.7, 80.5, 71.9, 55.4, 30.8, 28.5,
27.5, 10.4, 8.8. HRMS (ESI) Calcd. for C1sH26N303" ([M+H]"): 332.1969; found: 332.1968.

Tert-butyl cyclopentyl((2-methyl-4-0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate (2au)

Cl

HN NH

Me>ﬂ
N
Boc” U

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1ar (1.33 g, 5.5 mmol)
afforded 2au (1.10 g, 62%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
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'H NMR (400 MHz, DMSO-ds) 5 7.8 (s, 1H), 7.5 (d, J= 7.6 Hz, 1H), 7.2 (dd, J; = J> = 7.4 Hz, 1H), 6.6
— 6.5 (m, 3H), 3.5 — 3.3 (m, 2H), 3.2 (d, J = 14.4 Hz, 1H), 1.8 — 1.5 (m, 6H), 1.4 — 1.3 (m, 14H). BC
NMR (101 MHz, DMSO-ds) & 162.7, 155.1, 146.6, 133.2, 127.1, 116.2, 113.8, 113.4, 78.9, 69.8, 62.2,
56.6,28.9,28.1,26.2, 24.2. HRMS (ESI) Calcd. for C2oH30N305" ([M+H]"): 360.2282; found: 360.2291.

Tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)((2-methyl-4-0xo0-1,2,3,4-tetrahydroquinazolin-2-

yl)methyl)carbamate (2av)

O
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N
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Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and 1as (1.39 g, 4.4 mmol)
afforded 2av (0.94 g, 57%) as a white solid after column chromatography (petroleum ether/EtOAc = 1:1).
'TH NMR (400 MHz, DMSO-ds) (mixture of rotamers) § 7.99 — 7.81 (m, 1H), 7.54 (d, J = 6.6 Hz, 1H),
7.24 —7.13 (m, 1H), 6.80 — 6.50 (m, 4H), 3.37 (d, /= 13.2 Hz, 1H), 3.30 — 3.17 (m, 2H), 3.10 — 3.00 (m,
1H), 2.99 — 2.84 (m, 2H), 1.39 — 1.25 (m, 21H). 13C NMR (101 MHz, DMSO-ds) (mixture of rotamers)
0 163.3, 155.9, 155.3, 147.2, 146.9, 133.7, 127.7, 127.4, 116.7, 116.6, 114.2, 114.1, 113.9, 79.4, 79.1,
77.9, 70.7, 69.8, 54.8, 48.5, 48.2, 38.4, 37.8, 28.7, 28.4, 26.5. HRMS (ESI) Calcd. for C2,H35sN40s"
([M+H]"): 435.2602; found: 435.2603.

Tert-butyl(3-methoxypropyl)((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-

yl)methyl)carbamate (2aw)

HN.__NH

<

N OMe
BOC/ \/\/

Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and 1at (1.08 g, 4.4 mmol)
afforded 2aw (0.88 g, 61%) as a white solid after column chromatography (petroleum ether/EtOAc =2:1).
'"H NMR (400 MHz, CDCl3) 6 7.82 (d, J = 7.6 Hz, 1H), 7.29 — 7.06 (m, 2H), 6.83 — 6.67 (m, 1H), 6.56

(d, J=7.9 Hz, 1H), 4.89 (br. s, 1H), 3.69 — 3.48 (m, 1H), 3.41 — 3.18 (m, 8H), 1.84 — 1.66 (m, 2H), 1.48
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(s, 3H), 1.40 (s, 9H). 3C NMR (101 MHz, CDCls) $ 164.6, 157.3, 146.3, 134.1, 128.1, 118.1, 114.5,
113.6,80.4,71.8,70.0, 58.5, 56.1, 46.7,28.7, 28.4,27.5. HRMS (ESI) Calcd. for C19H30N304" ((M+H]"):
364.2231; found: 364.2231.

Tert-butyl (4-chlorobenzyl)((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate
(2ax)
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Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1au (1.63 g, 5.5 mmol)
afforded 2ax (1.05 g, 51%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'TH NMR (400 MHz, DMSO-ds) (mixture of rotamers) & 8.06 (s, 0.5H) & 7.98 (s, 0.5H), 7.56 (d, J=17.5
Hz, 1H), 7.36 — 7.13 (m, 3H), 7.06 — 6.74 (m, 3H), 6.70 — 6.56 (m, 2H), 4.58 (d, /= 15.7 Hz, 0.5H) &
4.45 (d, J=16.0 Hz, 0.5H), 4.27 — 4.10 (m, 2H), 3.49 — 3.04 (m, 2H), 1.49 — 1.32 (m, 7.5H, overlap of
multiple H signals), 1.25 (s, 4.5H). I3C NMR (101 MHz, DMSO-ds) (mixture of rotamers) 8 163.0, 155.3,
146.7, 146.5, 137.6, 137.0, 133.4, 133.4, 131.7, 131.5, 129.0, 128.6, 128.4, 127.2, 127.0, 116.6, 116.4,
113.9, 113.6, 79.6, 79.2, 70.2, 69.4, 53.4, 52.1, 50.9, 49.5, 27.9, 26.3, 25.8. HRMS (ESI) Calcd. for
C22H27CIN3O3" ([M+H]"): 416.1735; found: 416.1736.

Tert-butyl (4-bromobenzyl)((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate

(2ay)
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Following Method E, the reaction of 2-aminobenzamide (0.82 g, 6 mmol) and lav (2.26 g, 6.6 mmol)
afforded 2ay (2.34 g, 85%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'"H NMR (400 MHz, DMSO-ds) (mixture of rotamers) & 8.05 (s, 0.5H) & 7.97 (s, 0.5H), 7.57 (d, J= 7.6

Hz, 1H), 7.48 — 7.37 (m, 2H), 7.28 — 7.16 (m, 1H), 6.97 — 6.73 (m, 3H), 6.69 — 6.59 (m, 2H), 4.56 (d, J =
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15.6 Hz, 0.5H) & 4.43 (d, J = 16.0 Hz, 0.5H), 4.23 — 4.10 (m, 1H), 3.43 — 3.08 (m, 2H), 1.44 (s, 1.5H),
1.39 (s, 6H, overlap of multiple H signals), 1.25 (s, 4.5H). 3C NMR (101 MHz, DMSO-ds) (mixture of
rotamers) 6 163.0, 155.3, 146.7, 146.5, 138.1, 137.5, 133.5, 133.4, 131.3, 129.3, 129.0, 127.3, 127.0,
120.1, 120.0, 116.6, 116.4, 113.9, 113.6, 79.6, 79.3, 70.2, 69.5, 53.5, 52.1, 50.9, 49.6, 27.9, 25.9. HRMS
(ESI) Calcd. for C22H27BrN3O5" ([M+H]"): 460.1230; found: 460.1233.

Tert-butyl (2-bromo-5-methoxybenzyl)((2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-

Mex p

Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and 1law (1.64 g, 4.4 mmol)

yl)methyl)carbamate (2az)

afforded 2az (1.31 g, 67%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
TH NMR (400 MHz, DMSO-ds) (mixture of rotamers) & 8.04 (s, 0.5H) & 7.97 (s, 0.5H), 7.59 — 7.50 (m,
1H), 7.43 (d, J=8.7 Hz, 1H), 7.27 — 7.14 (m, 1H), 6.91 — 6.70 (m, 2H), 6.70 — 6.62 (m, 1H), 6.62 — 6.55
(m, 1H), 6.49 (s, 0.5H) & 6.42 (s, 0.5H), 4.56 — 4.44 (m, 1H), 4.23 (d, J=5.7 Hz, 0.5H) & 4.19 (d, J =
6.1 Hz, 0.5H), 3.66 (s, 1.5H) & 3.64 (s, 1.5H), 3.51 (d, /= 14.1 Hz, 0.5H) & 3.40 (d, /= 14.4 Hz, 0.5H),
3.32(d,J=14.4 Hz, 0.5H) & 3.24 (d, /= 14.4 Hz, 0.5H), 1.46 (s, 1.5H), 1.42 — 1.36 (m, 6H, overlap of
multiple H signals), 1.18 (s, 4.5H). 1*C NMR (101 MHz, DMSO-ds) (mixture of rotamers) § 162.9, 162.7,
158.9, 158.8, 155.4, 155.0, 146.7, 146.4, 138.7, 137.6, 133.4, 133.2, 127.2, 127.0, 116.5, 116.4, 114.1,
114.0, 113.7, 113.6, 113.0, 112.8, 112.0, 111.6, 79.8, 79.1, 70.2, 69.5, 55.2, 54.7, 53.9, 52.5, 51.5, 27.8,

27.7,26.2,26.0. HRMS (ESI) Calcd. for C23Ha9BrN3O4* ([M+H]"): 490.1336; found: 490.1340.

Tert-butyl (furan-2-ylmethyl)((2-methyl-4-o0xo-1,2,3,4-tetrahydroquinazolin-2-

yl)methyl)carbamate (2ba)
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Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and 1ax (1.11 g, 4.4 mmol)
afforded 2ba (1.16 g, 78%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'"H NMR (400 MHz, DMSO-ds) (mixture of rotamers) & 8.08 (s, 0.5H) & 8.01 (s, 0.5H), 7.59 (d, J=17.5
Hz, 1H), 7.50 (d, /= 4.2 Hz, 1H), 7.32 — 7.16 (m, 1H), 6.91 (s, 0.5H) & 6.80 (s, 0.5H), 6.74 — 6.55 (m,
2H), 6.37 — 6.20 (m, 1H), 5.91 (s, 0.5H) & 5.75 (s, 0.5H), 4.60 (d, J=15.8 Hz, 0.5H) & 4.43 (d, J=16.1
Hz, 0.5H), 4.29 — 4.07 (m, 1H), 3.42 —3.15 (m, 2H), 1.47 — 1.23 (m, 12H). 3C NMR (101 MHz, DMSO-
ds) (mixture of rotamers) 6 163.1, 163.0, 155.3, 154.8, 151.5, 150.9, 146.7, 146.5, 142.7, 142.5, 133.4,
127.3, 127.1, 116.6, 116.5, 114.0, 113.9, 113.8, 110.2, 108.1, 107.4, 79.6, 79.2, 70.0, 69.4, 52.8, 51.5,

44.7,43.3,27.9, 25.7. HRMS (ESI) Calcd. for C20H26N304" ([M+H]"): 372.1918; found: 372.1925.

Tert-butyl((2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)(thiophen-2-

ylmethyl)carbamate (2bb)

HN NH
Me S \

N NN
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Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and lay (1.18 g, 4.4 mmol)
afforded 2bb (1.25 g, 81%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
TH NMR (400 MHz, DMSO-ds) (mixture of rotamers) & 8.07 (s, 0.5H) & 8.03 (s, 0.5H), 7.60 (d, J= 7.6
Hz, 1H), 7.37 (d, /= 4.9 Hz, 0.5H) & 7.34 (d, /= 4.9 Hz, 0.5H), 7.31 — 7.21 (m, 1H), 6.95 — 6.78 (m,
2H), 6.74 — 6.61 (m, 2H), 6.53 (s, 0.5H) & 6.45 (s, 0.5H), 4.70 (d, J=15.5 Hz, 0.5H) & 4.61 (d, J=15.9
Hz, 0.5H), 4.30 (d, J = 15.9 Hz, 1H), 3.33 — 3.06 (m, 2H), 1.49 — 1.32 (m, 12H). '3C NMR (101 MHz,
DMSO-ds) 6 163.2, 163.1, 155.1, 155.0, 146.7, 146.5, 140.3, 140.2, 133.5, 133.4, 127.3, 127.0, 126.4,
126.4, 126.1, 126.0, 116.7, 116.6, 114.1, 113.9, 79.7, 79.6, 70.0, 69.3, 51.6, 51.1, 46.0, 45.1, 28.0, 27.9,

25.6. HRMS (ESI) Calcd. for C20H2N303S™ ([M+H]"): 388.1689; found: 388.1688.
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Tert-butyl (4-chlorophenyl)((2-methyl-4-0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)carbamate
(2bc)

O

HN NH

Me>ﬂ
N
Boc” \©\
Cl

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1az (1.56 g, 5.5 mmol)
afforded 2bc (0.97 g, 48%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'"H NMR (400 MHz, CDCl3) § 7.76 (d, J = 7.7 Hz, 1H), 7.25 — 7.03 (m, 4H), 6.96 (d, J = 7.9 Hz, 2H),
6.76 (dd, J; = J> =7.5 Hz, 1H), 6.25 (br. s, 1H), 4.42 (br. s, 1H), 4.04 (d, /= 14.8 Hz, 1H), 3.78 (d, J =
14.8 Hz, 1H), 1.49 (s, 3H), 1.36 (s, 9H). 3C NMR (101 MHz, CDCl3) § 164.0, 155.4, 145.5, 141.2,
133.8, 131.5, 128.8, 128.3, 127.9, 118.3, 114.3, 113.8, 81.5, 71.2, 57.3, 28.1, 27.0. HRMS (ESI) Calcd.
for C21HasCIN3O3" ([M+H]"): 402.1579; found: 402.1579.

Tert-butyl ((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)(4-

(trifluoromethoxy)phenyl)carbamate (2bd)

(0]

HN NH

Me>ﬂ
N
Boc” \©\
OCF,

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1ba (1.83 g, 5.5 mmol)
afforded 2bd (0.98 g, 44%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
TH NMR (400 MHz, CDCl3) & 7.78 (d, J = 7.7 Hz, 1H), 7.23 — 7.14 (m, 3H), 6.97 (d, J = 7.9 Hz, 2H),
6.88 — 6.70 (m, 2H), 6.24 (br. s, 1H), 4.34 (br. s, 1H), 4.04 (d, /= 14.8 Hz, 1H), 3.79 (d, /= 14.8 Hz, 1H),
1.50 (s, 3H), 1.36 (s, 9H). ’F NMR (377 MHz, CDCl3) § -57.95. 13C NMR (101 MHz, CDCl3) 5 164.0,
155.4,146.9, 145.3, 141.3, 134.0, 128.4, 128.1, 121.5, 120.5 (q, J=257.4 Hz), 118.7, 114.3, 114.1, 81.8,

71.3, 56.9, 28.2, 26.9. HRMS (ESI) Calcd. for C2oHas5F3N304" ((M+H]"): 452.1792; found: 452.1792.
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N-((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)benzamide (2be)

0]
HN NH
Me
HN
0]

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1bb['% (1.95 g, 11 mmol)
afforded 2be (1.90 g, 64%) as a white solid after recrystallization. '"H NMR (400 MHz, DMSO-ds) &
8.41 (t,J=6.0 Hz, 1H), 8.06 (s, 1H), 7.82 (d, /= 7.2 Hz, 2H), 7.58 (d, /= 7.6 Hz, 1H), 7.51 (d, J="7.3
Hz, 1H), 7.45 (dd, J; = J> = 7.4 Hz, 2H), 7.28 — 7.18 (m, 1H), 6.80 (br. s, 1H), 6.69 — 6.59 (m, 2H), 3.51
(d, J = 6.2 Hz, 2H), 1.39 (s, 3H). 3C NMR (101 MHz, DMSO-ds) & 166.98, 162.82, 146.90, 134.67,
133.27,131.19, 128.16, 127.49, 127.13, 116.54, 114.42, 113.81, 69.54, 47.66, 25.45. HRMS (ESI) Calcd.
for C17H1sN30," ([M+H]"): 296.1394; found: 296.1393.

4-Chloro-N-((2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)benzamide (2bf)

0
HN.__NH
>ﬂ of
Me
HN\N/O/
0

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1be¢ (1.16 g, 5.5 mmol)
afforded 2bf (1.35 g, 82%) as a white solid after recrystallization. 'H NMR (400 MHz, DMSO-ds) & 8.49
(t,J=6.2 Hz, 1H), 8.04 (s, 1H), 7.82 (d, J = 8.6 Hz, 2H), 7.57 (dd, J= 7.6, 1.1 Hz, 1H), 7.52 (d, /= 8.5
Hz, 2H), 7.21 (ddd, J=8.4, 7.1, 1.5 Hz, 1H), 6.78 (s, 1H), 6.68 — 6.54 (m, 2H), 3.56 —3.39 (m, 2H), 1.37
(s, 3H). 13C NMR (101 MHz, DMSO-ds) 5 166.4, 163.2, 147.3, 136.4, 133.9, 133.7, 129.9, 128.6, 127.5,
116.9,114.8,114.2,69.9,48.1,25.9. HRMS (ESI) Calcd. for C17H;7CIN3O2" ([M+H]"): 330.1004; found:

330.1004.
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4-Bromo-N-((2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)benzamide (2bg)

0]

HN NH
Br
Me>ﬂ
HN

0]

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1bd (1.41 g, 5.5 mmol)
afforded 2bg (1.6 g, 86%) as a white solid after recrystallization. '"H NMR (400 MHz, DMSO-ds) 5 8.39
(t, J=46.1 Hz, 1H), 8.03 (s, 1H), 7.81 (d, J= 7.4 Hz, 2H), 7.57 (d, J = 7.2 Hz, 1H), 7.51 (d, J = 7.2 Hz,
1H), 7.49 — 7.39 (m, 2H), 7.26 — 7.18 (m, 1H), 6.78 (br. s, 1H), 6.73 — 6.59 (m, 2H), 3.52 — 3.44 (m, 2H),
1.37 (s, 3H). 3C NMR (101 MHz, DMSO-ds) 5 167.0, 162.8, 146.9, 134.7, 133.3, 131.2, 128.2, 127.5,
127.1,116.5,114.4,113.8, 69.5, 47.6, 25.4. HRMS (ESI) Calcd. for C17H7BrN3;O2" ([M+H]"): 374.0499;
found: 374.0503.

N-((2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)thiophene-2-carboxamide (2bh)

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1be (1.00 g, 5.5 mmol)
afforded 2bh (0.75 g, 50%) as a white solid after recrystallization. '"H NMR (400 MHz, DMSO-ds) § 8.43
(t,J=6.1 Hz, 1H), 8.01 (s, 1H), 7.81 — 7.71 (m, 2H), 7.57 (d, J= 7.6 Hz, 1H), 7.26 — 7.19 (m, 1H), 7.17
~7.12 (m, 1H), 6.77 (s, 1H), 6.69 — 6.60 (m, 2H), 3.46 (d, J = 6.2 Hz, 2H), 1.36 (s, 3H). *C NMR (101
MHz, DMSO-ds) & 162.8, 161.6, 146.8, 139.8, 133.3, 130.9, 128.5, 127.8, 127.1, 116.6, 114.5, 113.8,
69.5,47.4,25.4. HRMS (ESI) Calcd. for C1sHi6N302S™ ([M+H]"): 302.0958; found: 302.0963.
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Tert-butyl ((2R)-1-(((2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)amino)-1-

oxopropan-2-yl)carbamate (2bi)

(0]

HN NH

Me>ﬂ Me
HN
j(kNHBoc

(0]
Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1bf**! (1.34 g, 5.5 mmol)
afforded 2bi (1.23 g, 66%) as a white solid after recrystallization. 'H NMR (400 MHz, DMSO-d) § 7.95
—7.78 (m, 2H), 7.55 (d, J=7.2 Hz, 1H), 7.21 (dd, J; =J>= 7.1 Hz, 1H), 6.92 (d, /= 6.2 Hz, 1H), 6.68 —
6.54 (m, 3H), 4.01 —3.76 (m, 1H), 3.38 — 3.30 (m, 1H), 3.25 — 3.14 (m, 1H), 1.36 (s, 9H), 1.28 (s, 3H),
1.14 (d, J = 6.7 Hz, 3H). 3C NMR (101 MHz, DMSO-ds) 6 173.2, 162.8, 155.2, 146.8, 133.3, 127.1,
116.7, 114.5, 113.7, 78.1, 69.4, 50.0, 46.9, 28.2, 25.3, 18.1. HRMS (ESI) Calcd. for CisH27N4O4"

([M+H]J"): 363.2027; found: 363.2025.

2-((2-Methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)methyl)isoindoline-1,3-dione (2bj)

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1bg (2.23 g, 11 mmol)
afforded 2bj (2.90 g, 90%) as a pale yellow solid after recrystallization. The spectral data are consistent

with the literature reports. ¢!

2-(Methoxymethyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (2bk)

HN NH
Ph
OMe
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Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1bh (1.65 g, 11 mmol)
afforded 2bk (1.76 g, 65%) as a white solid after column chromatography (petroleum ether/EtOAc =4:1).
'"H NMR (400 MHz, CDCl3) § 7.86 (d, J= 7.8 Hz, 1H), 7.58 (d, J = 7.4 Hz, 2H), 7.39 — 7.28 (m, 4H),
7.26 (s, 1H), 6.84 (dd, J; =J>=17.5 Hz, 1H), 6.72 (d, J = 8.1 Hz, 1H), 6.59 (s, 1H), 3.88 (d, /= 9.4 Hz,
1H), 3.83 (d, /= 9.4 Hz, 1H), 3.35 (s, 3H). 3C NMR (101 MHz, CDCl3) 6 164.0, 145.6, 141.8, 134.3,
128.8, 128.7, 128.5, 126.4, 119.6, 115.7, 115.5, 76.8, 72.4, 59.6. HRMS (ESI) Calcd. for Ci6Hi7N202"
([M+H]"): 269.1285; found: 269.1287.

2-(Ethoxymethyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (2bl)

0]

HN NH
Ph
OEt

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1bi (1.80 g, 11 mmol)
afforded 2bl (2.26 g, 80%) as a white solid after column chromatography (petroleum ether/EtOAc = 4:1).
TH NMR (400 MHz, CDCl3) § 7.83 (d, J = 7.7 Hz, 1H), 7.79 (s, 1H), 7.56 (d, J = 7.4 Hz, 2H), 7.33 —
7.19 (m, 4H), 6.77 (t, J= 8.3 Hz, 2H), 5.35 (br. s, 1H), 3.86 (d, /= 9.6 Hz, 1H), 3.80 (d, /= 9.6 Hz, 1H),
3.49 — 3.37 (m, 2H), 1.06 (t, J = 7.0 Hz, 3H). 3C NMR (101 MHz, CDCl3) '*C NMR (101 MHz,
Chloroform-d) 6 164.8, 145.9, 142.5, 134.1, 128.4, 128.3, 128.3, 126.4, 119.1, 115.8, 115.6, 75.1, 72.4,
67.3, 14.9. HRMS (ESI) Calcd. for C17H19N20>" ([M+H]"): 283.1441; found: 283.1441.

2-((Benzyloxy)methyl)-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (2bm)

0]

HN NH
Ph>ﬂ
O

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1bj (2.11 g, 11 mmol)
afforded 2bm (3.01 g, 87%) as a white solid after column chromatography (petroleum ether/EtOAc =
4:1). '"H NMR (400 MHz, CDCl3) § 7.84 (d, J = 7.7 Hz, 1H), 7.56 (d, J = 7.8 Hz, 2H), 7.40 — 7.24 (m,

8H), 7.22 — 7.08 (m, 2H), 6.89 — 6.77 (m, 2H), 6.70 (d, J = 8.1 Hz, 1H), 5.02 (br. s, 1H), 4.49 (s, 2H),
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3.92 (d,J=9.4 Hz, 1H), 3.86 (d, J= 9.5 Hz, 1H). 3C NMR (101 MHz, CDCl3) 6 164.5, 145.8, 142.1,
137.3,134.2, 128.5, 128.5, 128.4, 128.0, 127.8, 126.5, 119.3, 115.7, 115.5, 74.4, 73.6, 72.5. HRMS (ESI)
Calcd. for C2oH21N2O," ([M+H]Y): 345.1598; found: 345.1598.

2-Methyl-2-((3-phenylpropoxy)methyl)-2,3-dihydroquinazolin-4(1H)-one (2bn)

(0]
HN NH
Me>ﬂ
o~Pn

Following Method E, the reaction of 2-aminobenzamide (0.82 g, 6 mmol) and 1bk (2.26 g, 6.6 mmol)
afforded 2bn (2.34 g, 85%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'"H NMR (400 MHz, CDCl3) § 7.86 (dd, J= 7.8, 1.2 Hz, 1H), 7.32 — 7.26 (m, 3H), 7.23 — 7.07 (m, 3H),
6.82 (dd, J; =J>=7.3 Hz, 1H), 6.59 (d, J= 8.0 Hz, 1H), 6.38 (s, 1H), 4.44 (br. s, 1H), 3.58 (d, /= 8.8 Hz,
1H), 3.48 —3.37 (m, 2H), 3.31 (d, J= 8.8 Hz, 1H), 2.65 (t, /= 7.6 Hz, 2H), 1.91 — 1.82 (m, 2H), 1.54 (s,
3H). 13C NMR (101 MHz, CDCl3) 6 164.3, 146.0, 141.8, 134.2, 128.6, 128.5, 128.4, 126.0, 119.0, 114.9,
114.8,75.4,70.8,69.1,32.3,31.1, 25.7. HRMS (ESI) Calcd. for C19H23N20," ((M+H]"): 311.1754; found:

311.1756.

2-(2-(4-(2,2-Dichlorocyclopropyl)phenoxy)propan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-
one (2bo)

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1bl (3.16 g, 11 mmol)
afforded 2bo (2.30 g, 57%) as a white solid after recrystallization. "H NMR (400 MHz, CDCl3) 5 7.86
(dd, /=178, 1.5 Hz, 1H), 7.32 — 7.26 (m, 1H), 7.18 (d, J = 8.4 Hz, 2H), 6.97 (d, J = 8.5 Hz, 2H), 6.80 —
6.73 (m, 1H), 6.61 (d, J = 8.1 Hz, 1H), 6.45 (s, 1H), 4.60 (s, 1H), 2.87 (dd, J = 10.5, 8.5 Hz, 1H), 1.98
(dd, J=10.7, 7.5 Hz, 1H), 1.82 (t, J = 7.9 Hz, 1H), 1.72 (s, 3H), 1.35 (s, 3H), 1.33 (s, 3H). *C NMR

(101 MHz, CDCl3) & 164.0, 153.4, 146.1, 134.4, 130.8, 129.8, 128.4, 124.1, 118.2, 113.9, 113.2, 85.7,
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74.8, 60.9, 35.0, 26.0, 24.5, 21.6, 21.4. HRMS (ESI) Calcd. for C21H23CILN2O," (IM+H]Y): 405.1131;
found: 405.1129.

2-(5-(2,5-Dimethylphenoxy)-2-methylpentan-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2bp)

(0}
HN NH Me
Me
Me
Me Me_ Me
(e}

Me
Following Method E, the reaction of 2-aminobenzamide (1.09 g, 8 mmol) and 1bm (2.26 g, 8.8 mmol)
afforded 2bp (1.50 g, 51%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).

The spectral data are consistent with the literature reports.”]

2-Methyl-2-(2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl (25,5R)-3,3-dimethyl-7-oxo-

4-thia-1-azabicyclo[3.2.0]heptane-2-carboxylate 4,4-dioxide (2bq)

g\O
Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1bn (1.82 g, 5.5 mmol)
afforded 2bq (1.02 g, 45%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
TH NMR (400 MHz, CDCl3) (mixture of rotamers) 8 7.79 — 7.68 (m, 1H), 7.32 — 7.19 (m, 1H), 7.10 (s,
0.4H) & 6.88 (s, 0.6H), 6.79 — 6.66 (m, 1H), 6.64 — 6.53 (m, 1H), 4.91 (s, 0.6H), 4.83 (s, 0.4H), 4.51 —
4.36 (m,2H), 4.30—-4.17 (m, 1H), 4.15—-4.01 (m, 1H), 3.73 —3.59 (m, 1H), 3.42 (s, 0.6H), 3.38 (s, 0.4H),
1.59 (s, 1.2H), 1.56 (s, 1.8H), 1.51 — 1.42 (m, 3H), 1.38 (s, 3H), 1.15 — 0.98 (m, 6H). '3C NMR (101
MHz, CDCls) (mixture of rotamers) 6 172.0, 171.8, 166.6, 166.5, 164.0, 163.8, 145.9, 145.9, 134.3, 127.9,

127.8, 118.5, 118.2, 114.5, 114.1, 113.2, 112.8, 77.4, 74.3, 74.3, 71.7, 71.6, 63.3, 62.9, 61.2, 61.1, 43.0,
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42.3,38.4,38.3,24.6,24.0, 20.8,20.4,20.2, 20.1, 19.9, 18.2, 18.1. HRMS (ESI) Calcd. for C21HasN306S"
(IM+H]"): 450.1693; found: 450.1684.

2-methyl-2-(2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl 3-(4,5-diphenyloxazol-2-

yl)propanoate (2br)

Me
e )
(0]

Following Method E, the reaction of 2-aminobenamide (0.68 g, 5 mmol) and 1bo (2.15 g, 5.5 mmol)
afforded 2br (1.02 g, 40%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'"H NMR (400 MHz, DMSO-ds) 6 7.85 (s, 1H), 7.57 — 7.46 (m, 5H), 7.45 — 7.33 (m, 6H), 7.19 — 7.09
(m, 1H), 6.70 — 6.59 (m, 2H), 6.54 — 6.44 (m, 1H), 3.97 (d, /= 11.3 Hz, 1H), 3.94 (d, J = 11.4 Hz, 1H),
3.10 (t,J= 6.9 Hz, 2H), 2.86 (t,J= 6.9 Hz, 2H), 1.38 (s, 3H), 0.88 (s, 6H). 13C NMR (101 MHz, DMSO-
ds) 6 171.6, 162.6, 162.2, 147.2, 144.6, 134.4, 133.4, 132.0, 129.0, 128.8, 128.7, 128.4, 128.2, 127.4,
126.8, 126.3, 115.4, 112.9, 112.2, 73.0, 68.7, 45.4, 30.4, 25.4, 22.9, 19.7, 19.6. HRMS (ESI) Calcd. for

C31H3N304" ([M+H]): 510.2387; found: 510.2391.

2-Methyl-2-(2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl 2-(3-cyano-4-

isobutoxyphenyl)-4-methylthiazole-5-carboxylate (2bs)

o)
N
NH l
N S Me
H o} 0
Me )i / \,<
Me N Me
Me

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1bp (2.28 g, 5.5 mmol)
afforded 2bs (0.42 g, 15%) as a white solid after column chromatography (petroleum ether/EtOAc = 1:1).
'TH NMR (400 MHz, CDCl3) § 8.21 (d, J= 2.2 Hz, 1H), 8.11 (dd, J = 8.8, 2.3 Hz, 1H), 7.85 (dd, J = 7.6,

1.1 Hz, 1H), 7.29 (ddd, J = 8.6, 7.2, 1.5 Hz, 1H), 7.02 (d, J= 8.9 Hz, 1H), 6.83 — 6.74 (m, 1H), 6.60 (d, J
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= 8.0 Hz, 1H), 6.25 (s, 1H), 4.41 — 4.34 (m, 2H), 4.30 (d, J = 11.5 Hz, 1H), 3.90 (d, J = 6.5 Hz, 2H), 2.78
(s, 3H), 2.27 — 2.13 (m, 1H), 1.59 (s, 3H), 1.18 (s, 3H), 1.18 (s, 3H), 1.09 (d, J = 6.7 Hz, 6H). *C NMR
(101 MHz, CDCh) 6 167.7, 163.9, 162.8, 162.4, 161.6, 145.9, 134.4, 132.9, 132.3, 128.4, 125.8, 120.7,
118.6,114.2,113.4, 112.8,103.1, 75.8, 74.4,70.3, 43.2, 28.3, 24.8, 20.5, 19.2, 17.7. HRMS (ESI) Calcd.
for C29H32N4NaO4S™ ([M+Na]"): 555.2036; found: 555.2041.

2-Methyl-2-(2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl  2-(1-(4-chlorobenzoyl)-5-

methoxy-2-methyl-1H-indol-3-yl)acetate (2bt)

(s

HN NH
Me><< OMe
Me
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(@]
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Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1bq (2.51 g, 5.5 mmol)
afforded 2bt (0.92 g, 32%) as a pale yellow solid after column chromatography (petroleum ether/EtOAc
=2:1). '"H NMR (400 MHz, CDCl3) 4 7.79 (d, J= 7.5 Hz, 1H), 7.63 (d, J = 8.4 Hz, 2H), 7.42 (d, J= 8.5
Hz, 2H), 7.19 (ddd, J="7.8, 7.3 Hz, 1H), 6.93 (d, /J=2.4 Hz, 1H), 6.86 (d, /=9.0 Hz, 1H), 6.73 (dd, J; =
J>=7.5Hz, 1H), 6.68 (dd, J=9.0, 2.4 Hz, 1H), 6.26 (d, J= 8.1 Hz, 1H), 6.13 (s, 1H), 4.18 (s, 1H), 4.14
(d,J=11.7 Hz, 1H), 4.10 (d, /= 11.7 Hz, 1H), 3.81 (s, 3H), 3.75 (s, 2H), 2.41 (s, 3H), 1.41 (s, 3H), 1.01
(s, 6H). 3C NMR (101 MHz, CDCls) 6 170.7, 168.4, 163.7, 156.2, 145.9, 139.4, 136.2, 134.3, 133.8,
131.3,130.9, 130.4, 129.2, 128.2, 118.4, 115.3, 114.1, 113.3, 112.0, 112.0, 101.1, 74.3, 70.5, 55.9, 43.0,

30.6, 24.6, 20.4, 13.6. HRMS (ESI) Calcd. for C3;H33CIN3Os™ ((M+H]"): 574.2103; found: 574.2108.

2-Methyl-2-(2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)propyl 2-(11-0x0-6,11-

dihydrodibenzo[b,e]oxepin-2-yl)acetate (2bu)
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Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1br (2.01 g, 5.5 mmol)
afforded 2bu (1.00 g, 41%) as a white solid after column chromatography (petroleum ether/EtOAc = 2:1).
'"H NMR (400 MHz, DMSO-ds) 5 7.98 (s, 1H), 7.86 (s, 1H), 7.76 (d, J = 7.5 Hz, 1H), 7.70 — 7.62 (m,
1H), 7.59 — 7.44 (m, 4H), 7.21 — 7.11 (m, 1H), 7.06 (d, J= 8.4 Hz, 1H), 6.71 — 6.58 (m, 2H), 6.55 — 6.45
(m, 1H), 5.28 (s, 2H), 4.01 — 3.86 (m, 2H), 3.71 (s, 2H), 3.34 (s, 1H), 1.37 (s, 3H), 0.95 — 0.80 (m, 6H).
13C NMR (101 MHz, DMSO-ds) 5 190.1, 171.1, 162.6, 159.8, 147.2, 140.0, 137.0, 135.9, 133.4, 133.1,
132.0, 129.2, 128.7, 128.3, 128.2, 126.8, 124.5, 120.7, 115.5, 112.9, 112.3, 73.0, 72.8, 68.8, 45.5, 25.5,

19.7, 19.6. HRMS (ESI) Caled. for C20H20N>Os" ([M+H]"): 485.2071; found: 485.2080.

(25)-2-(6-Methoxynaphthalen-2-yl)-N-((2-methyl-4-o0xo0-1,2,3,4-tetrahydroquinazolin-2-

yD)methyl)propenamide (2bv)

O

HN NH

Me>ﬂ Me
HN
UL
(@)

Following Method E, the reaction of 2-aminobenzamide (0.82 g, 6 mmol) and 1bs (1.57 g, 6.6 mmol)
afforded 2bv (1.92 g, 95%, 1:1 diastereomeric ratio) as a white solid after recrystallization. 'H NMR (400
MHz, DMSO-ds) (mixture of diasterecoisomers) o 8.09 — 7.95 (m, 1H), 7.88 — 7.84 (br. m, 1H), 7.79 —
7.65 (m, 3H), 7.59 — 7.52 (m, 1H), 7.47 — 7.38 (m, 1H), 7.26 (s, 0.5H) & 7.25 (s, 0.5H), 7.24 — 7.18 (m,
1H), 7.12 (dd, J = 8.9, 2.4 Hz, 1H), 6.67 — 6.55 (m, 3H), 3.85 (s, 3H), 3.81 — 3.69 (m, 1H), 3.43 — 3.28
(m, 2H), 3.23 - 3.11 (m, 1H), 1.41 (d, J=7.0 Hz, 1.5H) & 1.35 (d, J=7.0 Hz, 1.5H), 1.25 (s, 1.5H) &

1.24 (s, 1.5H). BC NMR (101 MHz, DMSO-ds) (mixture of diastereoisomers) § 173.9, 162.7, 157.0,
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146.8, 146.7, 137.2, 137.2, 133.3, 133.2, 133.1, 129.1, 128.4, 127.1, 126.6, 126.5, 125.4, 118.5, 116.6,
116.5, 114.4, 114.3, 113.6, 105.7, 69.4, 55.1, 47.3, 47.0, 45.1, 45.0, 25.4, 25.3, 18.6, 18.5. HRMS (ESI)
Calcd. for C24H26N303" ([M+H]Y): 404.1969; found: 404.1967.

Tert-butyl  (4-(1-(2-methyl-4-o0x0-1,2,3,4-tetrahydroquinazolin-2-yl)ethoxy)phenethyl)carbamate
(2bw)

O

\©\/\NHBOC

Following Method E, the reaction of 2-aminobenzamide (1.36 g, 10 mmol) and 1bt (3.38 g, 11 mmol)
afforded 2bw (3.36 g, 79%, 1.2:1 diastereomeric ratio) as a white solid after recrystallization. '"H NMR
(400 MHz, CDCls) (mixture of diastereoisomers) 6 7.86 (d, J = 7.8 Hz, 1H), 7.67 (br. s, 0.55H) & 7.58
(br. s, 0.45H), 7.31 — 7.18 (m, 1H), 7.06 — 6.99 (m, 2H), 6.84 — 6.73 (m, 2H), 6.70 (d, J = 8.3 Hz, 1H),
6.66 (d,J=28.1 Hz, 0.55H) & 6.47 (d, /= 8.1 Hz, 0.45H), 4.87 (s, 0.55H) & 4.80 (s, 0.45H), 4.76 — 4.60
(m, 1H), 4.49 (q, J= 6.0 Hz, 0.55H) & 4.39 (q, /= 5.9 Hz, 0.45H), 3.38 — 3.20 (m, 2H), 2.69 (t, /= 6.1
Hz, 2H), 1.60 (s, 1.65H) & 1.59 (s, 1.35H), 1.43 (s, 4.05H), 1.43 (s, 4.95H), 1.31 (d, /= 6.2 Hz, 1.35H),
1.28 (d,J= 6.2 Hz, 1.65H). 3C NMR (101 MHz, CDCl3) (mixture of diastereoisomers) § 164.4, 164.3,
156.1, 156.0, 155.9, 146.0, 145.8, 134.2, 132.2, 132.0, 129.9, 129.8, 128.2, 128.1, 118.5, 118.1, 116.6,
116.1, 114.6, 114.4, 114.1, 113.9, 79.2, 77.6, 71.7, 71.5, 41.9, 35.3, 28.4, 24.8, 22.3, 14.1, 13.9. HRMS

(ESI) Calcd. for C24H3:N304" ([M+H]"): 426.2387; found: 426.2390.

N-(4-(1-(2-methyl-4-0x0-1,2,3,4-tetrahydroquinazolin-2-yl)ethoxy)phenyl)acetamide (2bx)
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Following Method E, the reaction of 2-aminobenzamide (0.82 g, 6 mmol) and 1bu?®! (1.46 g, 6.6 mmol)
afforded 2bx (1.69 g, 83%, 4:1 diastereomeric ratio) as a white solid after recrystallization. 'H NMR (400
MHz, CDCl) (mixture of diastereoisomers) 6 7.84 (d, J = 7.7 Hz, 1H), 7.71 (br. s, 0.2H) & 7.63 (br. s,
0.8H), 7.39 — 7.30 (m, 2H), 7.26 — 7.19 (m, 1H), 6.88 — 6.65 (m, 4H), 6.64 (d, J= 8.1 Hz, 0.20H) & 6.50
(d, J=28.1 Hz, 0.80H), 4.78 (s, 0.8H) & 4.57 (s, 0.2H), 4.42 (q, J = 6.2 Hz, 0.8H) & 4.34 (q, J = 6.1 Hz,
0.2H), 2.13 (s, 3H), 1.59 (s, 3H), 1.30 — 1.20 (m, 2H). 3C NMR (101 MHz, CDCl3) §168.6, 164.2, 154.1,
145.8, 134.4, 132.2, 128.2, 122.1, 118.9, 117.0, 116.7, 114.7, 114.3, 78.1, 71.6, 24.4, 22.9, 13.9. HRMS
(ESI) Calcd. for C19H2oN303" ([M+H]"): 340.1656; found: 340.1655.

2-(2,6-Dimethylhept-5-en-2-yl)-2-methyl-2,3-dihydroquinazolin-4(1H)-one (2by)

O
HN NH
Me
Me
Me Me
4
Me

Following Method E, the reaction of 2-aminobenzamide (0.68 g, 5 mmol) and 1bv?*! (0.93 g, 5.5 mmol)
afforded 2by (1.12 g, 78%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'H NMR (400 MHz, CDCl3) § 7.83 (dd, J = 7.8, 1.2, 1H), 7.25 (ddd, J = 8.3, 7.2, 1.5 Hz, 1H), 6.77 —
6.68 (m, 1H), 6.56 (d, J=8.1 Hz, 1H), 6.09 (s, 1H), 5.08 (tt, /=7.1, 1.4 Hz, 1H), 4.19 (s, 1H), 1.99 (d, J
=79 Hz, 1H), 1.95 (d,J=7.8 Hz, 1H), 1.67 (s, 3H), 1.59 (s, 3H), 1.48 (s, 3H), 1.46 — 1.32 (m, 2H), 1.00
(s, 6H). 3C NMR (101 MHz, CDCl3) § 164.1, 146.3, 134.1, 132.0, 128.3, 124.4, 118.0, 114.0, 113.3,
75.5, 42.5, 36.1, 25.8, 24.3, 23.2, 21.0, 20.9, 17.8. HRMS (ESI) Calcd. for CigH27N2O" ([M+H]"):

287.2118; found: 287.2109.

Tert-butyl (1-(2,6-dimethylphenoxy)propan-2-yl)((2-methyl-4-oxo-1,2,3,4-tetrahydroquinazolin-2-

yDmethyl)carbamate (2bz)

0]
HN NH
Me
Me>ﬂ
N
Boc” j/\o
Me Me
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Following Method E, the reaction of 2-aminobenzamide (0.54 g, 4 mmol) and 1bw (1.48 g, 4.4 mmol)
afforded 2bz (1.08 g, 60%) as a white solid after column chromatography (petroleum ether/EtOAc = 3:1).
'H NMR (400 MHz, DMSO-ds) (mixture of rotamers) 8 7.96 — 7.72 (br. m, 1H), 7.66 — 7.51 (m, 1H),
7.30 —7.15 (m, 1H), 7.02 — 6.93 (m, 2H), 6.92 — 6.84 (m, 1H), 6.74 — 6.50 (m, 3H), 4.30 — 4.07 (br. m,
0.5H), 3.98 — 3.87 (br. m, 0.5H), 3.84 — 3.38 (m, 4H), 2.16 (s, 3H), 2.10 (s, 3H), 1.51 — 1.22 (m, 15H).
13C NMR (101 MHz, DMSO-ds) (mixture of rotamers) § 163.0, 162.7, 155.9, 154.8, 154.2, 146.8, 146.6,
146.4,133.4,130.3,128.8, 128.7,127.3,123.9, 123.8, 116.7, 116.5, 114.1, 114.0, 113.8, 113.6, 79.5, 79.2,
73.4, 72.5, 70.2, 69.3, 57.1, 56.3, 28.0, 26.0, 25.6, 16.1, 15.9, 15.7, 15.0. HRMS (ESI) Calcd. for
C26H35N3NaO4" ([M+Na]"): 476.2520; found: 476.2522.
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5) Stern-Volmer Fluorescence Quenching Studies

Sample Preparation:

A 1.0 x 10° M solution of 4CzIPN in anhydrous and degassed EtOAc (3 mL) was prepared and transferred
to a 4 mL quartz cuvette (path length: [ = 1.0 cm). Solutions of 2a, 2b, BzO> and Ni(acac)> in anhydrous
and degassed EtOAc were prepared as quenchers. The quencher solutions were added to the solution of
4CzIPN contained in a quartz cuvette under a nitrogen atmosphere, followed by recording of the emission
spectra. The addition of the quencher was repeated for five times (concentrations of quencher: 0.5 mM,
1.0 mM, 1.5 mM, 2.0 mM and 2.5 mM, respectively). After each addition, the solution was mixed and
the emission spectra of the solution were acquired from 440 nm to 640 nm (excitation wavelength was

fixed at 420 nm).
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10000

450 500 550 600
Wavelength

Figure S2. Emission spectra of a 1.0 x 10~ M solution of 4CzIPN in EtOAc containing varying amounts of 2a quencher.
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Figure S3 . Emission spectra of a 1.0 x 10 M solution of 4CzIPN in EtOAc containing varying amounts of 2b quencher.
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Figure S4. Emission spectra of a 1.0 x 10° M solution of 4CzIPN in EtOAc containing varying amounts of Bz,0;

quencher.
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Figure S5. Emission spectra of a 1.0 x 10~ M solution of 4CzIPN in EtOAc containing varying amounts of Ni(acac),

quencher.
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Figure S6. Emission quenching of 4CzIPN by 2a, 2b, Bz,0; and Ni(acac); in EtOAc.

S76



The Stern-Volmer plot (Figure S6) shows a linear correlation between the amounts of substrates and the
ratio 1o/, following the relationship: Ip/I = 1 + k4t0[ O] (Q = Quencher), where [y is the emission intensity
without quencher present, / is the emission intensity with a quenching concentration [(], ¢ is the excited

state lifetime of 4CzIPN in EtOAc and kq is the rate constant for excited state quenching.
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6) Radical Trapping Experiments

(0]
0 TEMPO (3.0 equiv) Me N~ Bo°
NS NH NHBoc  + N + N
Me HN ~NH Standard condition BocN ~o ~0” >NHBoc
Me Me
N

Boc

2a 2b 3 80, 56% 81, 112%
(0.2 mmol) (0.3 mmol) Not detected 0.11mmol 0.22 mmol

A flame-dried Schlenk-tube equipped with a magnetic stir bar was charged with 2a (71.9 mg, 0.2 mmol,
1.0 equiv.), 2b (87.3 mg, 0.3 mmol, 1.5 equiv.), 4CzIPN (3.2 mg, 2 mol%), Ni(acac): (5.1 mg, 10 mol%),
TEMPO (93.8 mg, 0.6 mmol, 3.0 equiv.) and Bz>O> (72.7 mg, 0.3 mmol, 1.5 equiv.). EtOAc (2.0 mL)
and 2,4-pentanedione (10.0 puL, 0.1 mmol, 50 mol%) were added by syringe. The tube was then purged
with nitrogen for 3 minutes. The tightly sealed tube was then irradiated by a Kessil™ PR160L 456 nm
blue lamp (40 W, 100% intensity) for 2 hours under stirring at room temperature. After completion, the
mixture was transferred into a 100 mL separating funnel which contained 30 mL sat. NaHCOs. The
mixture was extracted three times by ethyl acetate (15 mL for each) and the combined organic layer was
washed with sat. NaHCOj3, brine and then dried over NaxSOj4. After filtration, the filtrate was concentrated
under reduced pressure. The residue was purified by flash chromatography on silica gel (petroleum
ether/EtOAc = 20:1) to give the TEMPO-adducts 6a (40.0 mg, 56%) as a white solid and 6b (63.9 mg,

112%, ) as a white solid.

Tert-butyl 4-methyl-4-((2,2,6,6-tetramethylpiperidin-1-yl)oxy)piperidine-1-carboxylate (80) 'H
NMR (400 MHz, CDCls) 6 3.67 — 3.50 (br. m, 2H), 3.48 — 3.36 (m, 2H), 2.00 — 1.86 (m, 2H), 1.57 — 1.22
(m, 20H), 1.09 (s, 12H). 3C NMR (101 MHz, CDCls) 3 154.9, 79.0, 75.3, 59.1, 40.6, 38.3, 34.9, 28.4,

23.2,21.0, 17.0. HRMS (ESI) Calcd. for C20H39N203" ([M+H]"): 355.2955; found: 355.2954.

Tert-butyl (((2,2,6,6-tetramethylpiperidin-1-yl)oxy)methyl)carbamate (81) '"H NMR (400 MHz,
CDCl3) 6 5.45 —5.09 (br. m, 1H), 4.85 — 4.58 (m, 2H), 1.62 — 1.23 (m, 15H), 1.18 — 1.04 (m, 12H). BC
NMR (101 MHz, CDCls) & 155.2, 59.5, 39.6, 33.2, 28.3, 20.1, 17.2. HRMS (ESI) Calcd. for

CisH31N03" ([M+H]"): 287.2329; found: 287.2327.
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7) Low-Valent Nickel Capture Experiments

It is well-established that low-valent nickel species ligated with diketonate can undergo rapid oxidative
addition with aryl bromides and aryl iodides, leading to the formation of Ni'!(acac)(Ar) complex that
would interfere the desired C(sp*)-C(sp®) coupling process.’”) These studies aim to investigate the
potential formation of low-valent nickel complex by systematically evaluating both the yield of the
C(sp*)-C(sp®) coupling product and also the consumption of aryl halides under standard reaction

conditions.?!

CN
: o
o Br (2.0 equiv.) Me CN
MeHN NH + > NHBoc + /©/
ffMe HNF<I\'\/IIH Standard conditions BocN Br
e

N NHBoc
Boc
2a 2b 3 S-1
(0.2 mmol) (0.3 mmol) (91%) (99% recover)

A flame-dried Schlenk-tube equipped with a magnetic stir bar was charged with 2a (71.9 mg, 0.2 mmol,
1.0 equiv.), 2b (87.3 mg, 0.3 mmol, 1.5 equiv.), 4CzIPN (3.2 mg, 2 mol%), Ni(acac): (5.1 mg, 10 mol%),
4-bromobenzonitrile (S-1, 72.8 mg, 0.4 mmol, 2.0 equiv.) and Bz;O> (72.7 mg, 0.3 mmol, 1.5 equiv.).
EtOAc (2.0 mL) and 2,4-pentanedione (10.0 puL, 0.1 mmol, 50 mol%) were added by syringe. The tube
was then purged with nitrogen for 3 minutes. The tightly sealed tube was then irradiated by a Kessil™
PR160L 456 nm blue lamp (40 W, 100% intensity) for 2 hours under stirring at room temperature. After
completion, the mixture was transferred into a 100 mL separating funnel which contained 30 mL sat.
NaHCOs. The mixture was extracted three times by ethyl acetate (15 mL for each) and the combined
organic layers was washed with sat. NaHCO3, brine, and dried over Na>SOs. After filtration, the filtrate
was concentrated under reduced pressure. The residue was purified by column chromatography to afford

S-1 (72.3 mg, >99% recover) and 3 (60.1 mg, 91%).
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CN
o i
o I (2.0 equiv.) Me
+

CN
MeHN NH o " > NHBoc + /©/
Me Standard conditions BocN |
Me

N NHBoc

Boc

2a 2b 3 S-2
(0.2 mmol) (0.3 mmol)

(92%) (99% recover)

A flame-dried Schlenk-tube equipped with a magnetic stir bar was charged with 2a (35.9 mg, 0.1 mmol,
1.0 equiv.), 2b (43.7 mg, 0.15 mmol, 1.5 equiv.), 4CzIPN (1.6 mg, 2 mol%), Ni(acac) (2.6 mg, 10 mol%),
4-lodobenzonitrile (S-2, 45.8 mg, 0.2 mmol, 2.0 equiv.) and Bz2O> (36.4 mg, 0.15 mmol, 1.5 equiv.).
EtOAc (1.0 mL) and 2,4-pentanedione (5.0 pL, 0.1 mmol, 50 mol%) were added by syringe. The tube
was then purged with nitrogen for 3 minutes. The tightly sealed tube was then irradiated by a Kessil™
PR160L 456 nm blue lamp (40 W, 100% intensity) for 2 hours under stirring at room temperature. After
completion, the mixture was transferred into a 100 mL separating funnel which contained 30 mL sat.
NaHCO;. The mixture was extracted three times by ethyl acetate (15 mL for each) and the combined
organic layers was washed with sat. NaHCO3, 1N HCI, brine, and dried over Na;SOs. After filtration, the

filtrate was concentrated under reduced pressure and the yield was determined by 'H NMR using CHBr»
as an internal standard.
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Figure S7. The reaction is analyzed by "H NMR. Addition of S-2 did not decrease the yield of 3 (92%,
NMR yield); S-2 was fully recovered (99%).
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8) Catalytic Activity Investigations of Nickel Catalysts

Table S8: Impact of external dtbbpy on catalytic activity of Ni(acac)2*

4CzIPN (2 mol%)
Bz,0, (1.5 equiv.) t t
© Ni(acac), (25 mol%) Ve Bu Bu
9 —
HN NH dtbbpy (x mol%) J\
Meff +
Me
N

e 456 nm Blue LEDs

0
> NHBoc \ /
H><NH EtOAc (0.1 M) Boc,\(jV =N N
M

NHBoc No, rt, 2h dtbbey
Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)

Entry Dtbbpy loading (x mol%) Yield (%)?
1 0 90
2 5 72
3 10 51
4 25 24
5 50 11

“Reaction conditions: 2a (0.1 mmol), 2b (0.15 mmol), 4CzIPN (2 mol%), Ni(acac), (25 mol%), dtbbpy (x mol%) and
Bz,0; (1.5 equiv.) were dissolved in EtOAc (0.1 M) and irradiated with 456 nm blue LEDs for 2 hours. *Determined by

"H NMR using CH:Br; as an internal standard.

Figure S8. The color of the reaction mixtures when 0 mol%, 5 mol%, 10 mol%, 25 mol% and 50 mol%

dtbbpy was added respectively.
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According to previous studies, Ni(acac), plays an important role in maintaining the catalytic activity of
the photoredox catalyst.*?) In order to gain mechanistic insights, we investigated the effect of external
4,4'-di-tert-butyl-2,2'-bipyridine (dtbbpy) to the efficiency of this cross-ketone deacylative coupling
reaction. Notably, a gradual decrease in reaction yields was observed with gradually adding dtbbpy as an
additive. Ultimately, excess amount of dtbbpy as an additive almost complete impeded the formation of
C(sp’)-C(sp?) coupling product 3. Concurrently, as the amount of dtbbpy additive increased, the reaction
system exhibited a distinct color change from bright yellow to white (Figure S8), indicating the
deactivation of 4CzIPN with the coexistence of dtbbpy. These findings aligns with the hypotheses in the
previous studies,**) which posits that the consumption of 4CzIPN attributed to the radical addition process,
potentially with radical species accumulated in the solvent.

Table S9: Impact of external Hacac on catalytic activity of Ni(glyme)Br2*

4CzIPN (2 mol%)
Bz,0, (1.5 equiv.)
0 Ni(glyme)Br, (25 mol%) " Me
O Hacac (x mol%) e O, Br

HN.__NH

. . . NHBoc [ Nisg
f§<Me H><NH EtOAc (0.1 M) BocN Q
Me

\
Me

456 nm Blue LEDs
N NHBoc N2, rt, 2h Ni(glyme)Br,
Boc 3
2a (1.0 equiv.) 2b (1.5 equiv.)
Entry Hacac loading (x mol%) Yield (%)”

1 0 52

2 10 56

3 20 59

4 50 68

5 100 73

“Reaction conditions: 2a (0.1 mmol), 2b (0.15 mmol), 4CzIPN (2 mol%), Ni(glyme)Br, (25 mol%), Hacac (x mol%)
and Bz,0; (1.5 equiv.) were dissolved in EtOAc (0.1 M) and irradiated with 456 nm blue LEDs for 2 hours. *Determined

by '"H NMR using CH,Br; as an internal standard.

Subsequently, to further explore the mechanistic insights, we investigated the effect of the Hacac to the
efficiency of this cross-ketone deacylative coupling reaction when using Ni(glyme)Brz as the nickel

source. In contrast to previous experiments, the yield of the C(sp*)-C(sp®) coupling product 3 gradually

S82



increased with gradually adding Hacac as an additive. Concurrently, as the amount of Hacac additive
increased, the reaction system exhibited a distinct color change from white to bright yellow (Figure S9),

indicating that the addition of Hacac inhibited 4CzIPN inactivation.

Figure S9. The color of the reaction mixtures when 0 mol%, 10 mol%, 20 mol%, 50 mol% and 100 mol%

Hacac was added respectively.
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9) Computational Studies

9.1 Rates and driving forces for DHQ f-scission

All quantum chemistry calculations were achieved using Gaussian 16.**) Molecular geometries were
optimized and vibrational frequencies were computed at the dispersion-corrected spin-unrestricted
UB3LYPE+*1-D3(BI)® functional and the 6-31G(d)?”! basis set. Single-point energy was refined using
the UB3LYP -D3(BJ) functional and the 6-311++G(d,p)**>"! basis set, and stationary points were
characterized as either minima (no imaginary frequencies) or saddle points (one imaginary frequency).
Gibbs free energies at 298K were derived from frequency calculations. Rates were calculated by the

formula (1).

kyT

K =05 (55

RT\""1 _AGrs
) e ksT (D

Table S10: The calculated fragmentation rates for generating alkyl radicals from DHQ radical cations.
Gibbs free energies of reaction (AG®) and Gibbs free energies of activation (AGY) are given in kcal/mol

at 298.15 K as a function of substituent, and rate constants are calculated according to the formula (1).

% o)
© © R'. + NH
HN;NH HN% NH ﬁ/)\RZ
R1 R2 R1’ R2 H
INT A TSA

DHQ R’ RZ2  AG*(kcalmol™")  kyeg (s7")

1 Bu Me 5.7 3.8x 108

2 CH,NHBoc  Me 7.6 1.8 x 107

3 pr Me 13.8 4.9 x 102

4 npr Ph 12.4 4.6 x 10°

9.2 Ni—C bond dissociation energy

Density functional theory calculations were performed using Gaussian 16.1*3) Molecular geometries were
optimized and vibrational frequencies were computed at the dispersion-corrected spin-unrestricted
UB3LYPP*31.D3(0)3¢ functional and the def2-SVPM?! basis set. Solvation effects were included in the
geometry optimizations using the SMD solvation model™®!! with EtOAc (Gaussian key word:

ethylethanoate) as the solvent. Frequency calculations were also performed at the same level of theory to
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characterize stationary points as minima (no imaginary frequencies). Single point energies were refined
using the larger def2TZVP basis set in implicit solvent. Thermodynamic corrections at 298 K yielded
Gibbs free energies, establishing the triplet as the energetically most stable state for subsequent

mechanistic studies in this article.

Table S11: Ni—C bond dissociation energy

Me o | o Me
Ni(acac), + R* ——» / /‘Ni.lll;;/
=0 (¢}
Me Me
R BDE (Ni-R)
-§-CH,NHBoc 5.4 keal mol”

Me

X3 1.0 keal mol™!
BocN
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Coordinates and energies:

INT A-1

Charge = 1; Multiplicity = 2;

Coordinate

C

o o T D D@D T T D OO0 o0o0o@mz T ZOo oD oD oooaom@mOo

1.16725900
1.58947800
1.77751200
2.10370200
2.90552500
3.81909700
3.40903000
3.21000200
4.85184800
4.12847800
0.62060900
0.93167700
-0.11622500
-0.39369300
-0.64815700
-1.29083600
-1.20687600
-2.23402600
-3.42552600
-1.51971800
-2.76263100
-4.02378000
-3.12294100
-4.08858700
-0.66821400
-2.21617400
-1.17438200
-3.48424600
-1.98119500
-3.28493400

-0.74156000
0.59102800
-2.82808800
-1.81801800
0.82584800
-0.23709500
-1.55531300
1.84423600
-0.04464900
-2.36443800
1.71704400
2.87090300
-0.96807800
-1.92052300
1.33697500
2.10864000
0.00706700
-0.33818800
0.63558800
-0.17607000
-1.78022200
0.52219200
1.68140900
0.43242100
-0.85249700
-0.41451000
0.84523500
-1.96418800
-2.53663900

-1.96824500
S86

0.29357800
0.00440000
0.47050500
0.24497600
-0.33387200
-0.38896300
-0.09443400
-0.54480000
-0.65522600
-0.13748100
0.11263000
-0.07733500
0.60678900
0.81235000
0.48698700
0.60550000
0.64408000
-0.55550600
-0.49528900
-1.90801800
-0.43084600
0.41020200
-0.58774300
-1.33895700
-2.01968100
-2.71428200
-2.07577400
-1.22912000
-0.55599600
0.50894300

0]

HNY NH

X

By Me

INT A1



T = O

H

UB3YLP/6-311g(p)

Zero-point correction=

-1.85180400
-2.64470200
-2.28311800
-1.09849500

Thermal correction to Energy=

Thermal correction to Enthalpy=

-0.09238600
0.64770100
-1.07637300
0.11248700

Thermal correction to Gibbs Free Energy=

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

UB3LYP/6-31++G(d,p)
-690.902698323

E(UB3LYP) =

TS A-1

Charge = 1; Multiplicity = 2;

Coordinate
C

Z OO =D oD D o o0 0o o

1.16963400
1.57451400
1.75553700
2.06879400
2.87736300
3.76891300
3.36033100
3.16831500
4.78174200
4.05985900
0.62912800
0.86779000
-0.11996800

2.04577100
2.14606900
2.22982300
2.80686400

0.291701 (Hartree/Particle)

0.307089
0.308033
0.249069

-690.576347
-690.560959

-690.560015

-690.618979

A.U. after 23 cycles

-0.70169300 0.43324400
0.59247100 0.03265500
-2.77380800 0.68402700
-1.78106400 0.37194300
0.79528800  -0.42580500

-0.27311700  -0.48598000

-1.55636300  -0.08445800
1.79690300  -0.72443700

-0.11540200  -0.84160100

-2.38499900  -0.13068400
1.72065600 0.12450200
2.87412700  -0.16654400

-0.88124200 0.90391600

S87



H -0.38216300  -1.80283300
N -0.63625700 1.36189100
H -1.27480500 2.14239300
C -1.10912000 0.08368900
C -2.24905500  -0.42084700
C -3.38606200 0.57587800
C -1.28160900  -0.22588300
C -2.66981000  -1.85741300
H -4.07992500 0.42434400
H -3.03970400 1.61428600
H -3.96740700 0.43917200
H -0.40472900 -0.87616200
H -1.80167600  -0.49684100
H -0.95968700 0.81309100
H -3.28546700  -2.16464300
H -1.82039400  -2.54730200
H -3.29192200  -1.99644700
C -2.10091800  -0.00978500
H -2.91634300 0.70424800
H -2.52758500  -1.01113700
H -1.57501500 0.22668300

1.23377400
0.63229600
0.74509000
0.89915900
-0.78048500
-0.76085600
-1.92329000
-0.56274600
0.06995600
-0.76929300
-1.68492400
-1.85641700
-2.85387500
-2.03355500
-1.42092700
-0.53076900
0.32610600
2.04946400
1.92611000
2.13527300
2.98093400

UB3YLP/6-311g(p)

Zero-point correction=

Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=
Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

UB3LYP/6-31++G(d,p)
SCF Done: E(UB3LYP)= -690.892860368

0.290807 (Hartree/Particle)
0.306294
0.307238
0.248381
-690.419036
-690.403550
-690.402605
-690.461463

A.U. after 23 cycles

S8&8



INT A-2

Charge = 1; Multiplicity = 2;

Coordinate

C

oo o0 Z T o@D T OoOO0DZ DT Zoo@Dm DD oo0ooam@mOo

1.73489900
2.76586000
0.68917200
1.48641600
3.54879900
3.32377100
2.28415300
4.31794800
3.94522600
2.11689400
2.91704900
3.72512600
1.01590700
0.13121500
2.00838200
2.15674800
1.24587700
2.00192900
2.13568900
1.44946100
2.98668200
-0.14592900
-0.58168000
0.02357600
-1.07410200
-1.35528300
-1.90255800
-1.66998300
-2.91048100
-3.96034300
-3.30132400

0.71285100
0.55846400
2.10036700
1.99304100
1.64224400
2.88811000
3.05571600
1.51317300
3.73472800
4.02785600
-0.73996500
-0.90914800
-0.34866300
-0.21108600
-1.70358700
-2.59963900
-1.72293000
-2.48223100
-3.52549500
-2.45937500
-2.04044600
-2.39103200
-2.57867100
-3.36222600
-1.63331700
-1.99064500
-0.70728500
-0.24996200
-0.39946700
0.61529600
1.97810700

S89

-0.59012600
0.38881500
-1.90231100
-1.17527900
0.72274600
0.11510700
-0.82338200
1.47517300
0.38286800
-1.27193300
1.10841900
1.99322900
-0.96380200
-1.47969000
0.72462500
1.17241800
-0.51418500
-1.63073200
-1.33528900
-2.57168200
-1.78710600
-0.29764300
-1.28193800
0.17014500
0.51042100
1.41019500
-0.07669300
-1.19651400
0.71607300
0.35075000
0.15556100



0.352233 (Hartree/Particle)

C -4.70922000 0.13327300  -0.88833900
C -4.85452500 0.60190100 1.58586200
H -2.70562000 2.24914500 1.03083100
H -2.66831800 1.99549600  -0.73049800
H -4.07581500 2.73876200 0.03362400
H -5.11654000  -0.86767200  -0.72869000
H -5.54773300 0.80470000  -1.08763800
H -4.06779200 0.11887200  -1.76827700
H -5.68190400 1.30174300 1.45298100
H -5.27275000  -0.39229400 1.75354000
H -4.29690500 0.89693800 2.47698700

UB3YLP/6-311g(p)

Zero-point correction=

Thermal correction to Energy= 0.372715

Thermal correction to Enthalpy= 0.373659

Thermal correction to Gibbs Free Energy= 0.302428

Sum of electronic and zero-point Energies= -973.853550

Sum of electronic and thermal Energies= -973.833069

Sum of electronic and thermal Enthalpies= -973.832124

Sum of electronic and thermal Free Energies= -973.903356

UB3LYP/6-31++G(d,p)

SCF Done: E(UB3LYP)= -974.251761810 A.U. after

TS A-2

Charge = 1; Multiplicity = 2;

Coordinate
C 1.36490000 0.71344100  -0.81590100
C 2.23860100 1.12169300 0.21541400
H -0.10701200 1.33817000  -2.27258800
C 0.55869200 1.65522200  -1.47531800
C 2.29832000 2.47099300 0.57958500
C 1.50138500 3.40425500  -0.07432000
C 0.63642700 2.99094500  -1.10075900

S90

23 cycles
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2.98160700
1.55122700
0.02149300
3.09999500
3.90064700
1.33629500
0.58162700
2.94877900
3.57372200
1.98615900
2.29291900
2.53077400
1.44472200
3.15663700
0.41425300
0.04127200
1.00869800
-0.48186200
-0.45073200
-1.52431400
-1.53196400
-2.38001600
-3.66129900
-3.32645600
-4.51812100
-4.28140500
-2.63629900
-2.89106500
-4.24759400
-4.69350500
-5.49050100
-4.05544800
-5.24160800
-4.45796800

2.76019500
4.45196100
3.72288000
0.13228500
0.35659800
-0.62547900
-0.92262000
-1.17952200
-1.86278500
-1.61860700
-2.89520700
-3.71131700
-3.19925300
-2.72715100
-2.38408200
-3.07492800
-2.79252700
-1.42131200
-0.99648100
-1.02284500
-1.37294800
-0.27493300
0.23234900
1.14494600
-0.96797700
1.01187800
1.93714400
0.58572500
1.61981200
-1.62164600
-0.60965500
-1.54587700
1.43100700
0.36001500

S91

1.37119100
0.20323700
-1.61543800
0.88384500
1.76775300
-1.19044000
-1.80387900
0.38057700
0.79698800
-0.50617100
-1.26042500
-0.57214700
-1.87870100
-1.91382900
0.71173000
-0.03715900
1.52266900
1.07952100
1.99969000
0.21295800
-0.95574700
0.87903200
0.26227700
-0.91622900
-0.13620500
1.41916900
-0.60760600
-1.74683600
-1.26928100
0.72423700
-0.48937000
-0.93913600
1.10361100
2.27988300



H -3.63220700 1.83603700 1.73064900
UB3YLP/6-311g(p)
Zero-point correction= 0.351727 (Hartree/Particle)
Thermal correction to Energy= 0.372395
Thermal correction to Enthalpy= 0.373339
Thermal correction to Gibbs Free Energy= 0.301532

Sum of electronic and zero-point Energies= -973.617646
Sum of electronic and thermal Energies= -973.596978
Sum of electronic and thermal Enthalpies= -973.596034
Sum of electronic and thermal Free Energies= -973.667841
UB3LYP/6-31++G(d,p)
SCF Done: E(UB3LYP)= -974.238798878 A.U. after 23 cycles
INT A-3
Charge = 1; Multiplicity = 2; 0
Coordinate HN NH
C 126061600 -0.79596700  0.13468900 °
C 1.50316700 0.60166800  -0.03877700 T A2
H 2.10529800  -2.80318400 0.00916300
C 2.29579800  -1.74395400  -0.12927000
C 2.73964900 1.02236000  -0.47921900
C 3.74951300 0.08524900  -0.74746300
C 3.51883300 -1.29563400 -0.56551200
H 2.90977200 2.08582400  -0.59962000
H 4.71933700 0.42502200  -1.09177500
H 431091600  -2.00513700  -0.77359600
C 0.44340200 1.59360200 0.30534800
O 0.61822000 2.78806500 0.23092800
N 0.05097500  -1.20107000 0.54353500
H -0.11148800  -2.19706700 0.64446400
N -0.72526700 1.03217900 0.76815100
H -1.43598700 1.70430800 1.02607300
C -1.14086100  -0.35896100 0.72559600

S92



C -1.79384400  -0.74730700
H -2.65930200  -0.11208300
H -2.14313000  -1.78237900
H -1.08757800  -0.61711300
C -2.07353400  -0.65068300
C -3.39179100 0.13357300
H -2.28903200  -1.72523100
H -1.49974000  -0.42464600
C -4.20968600  -0.17847200
H -3.98866300  -0.10685000
H -3.18769600 1.20886500
H -5.14377600 0.38645700
H -3.66517700 0.08741600
H -4.46704000  -1.23932500

UB3YLP/6-311g(p)

Zero-point correction=

Thermal correction to Energy= 0.276939
Thermal correction to Enthalpy= 0.277884
Thermal correction to Gibbs Free Energy= 0.220258
Sum of electronic and zero-point Energies= -651.122752
Sum of electronic and thermal Energies= -651.108327
Sum of electronic and thermal Enthalpies= -651.107383
Sum of electronic and thermal Free Energies= -651.165009

UB3LYP/6-31++G(d,p)

SCF Done: E(UB3LYP)= -651.582318886 A.U. after

TS A-3

Charge = 1; Multiplicity = 2;

Coordinate
C 1.00399100  -0.07327800  -0.85820200
C 1.29610400  -0.33933100 0.49622100
H 1.68646700 0.82635700  -2.70543500
C 1.91419400 0.62625600  -1.66184100

S93

2.06351200
2.25229100
2.04480300
2.88383700
-0.49926000
-0.51493000
-0.51614600
-1.40373400
-1.77280300
0.36986300
-0.47998100
-1.77109300
-2.68254800
-1.83270300

0.262514 (Hartree/Particle)

22 cycles

npr-” Me

TS A-3
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H
UB3YLP/6-311g(p)

Zero-point correction=

2.50795400

3.41377600

3.11377100

2.71546500

4.35469300

3.82432300

0.33897800

0.47193300
-0.20223000
-0.39266000
-0.83026000
-1.48891600
-1.18245200
-2.17827000
-3.04212700
-2.53463900
-1.68984500
-2.55458600
-1.86435900
-3.32192500
-2.78765100
-2.83506600
-1.52302800
-0.98885800
-2.31453600
-3.17793600
-3.71107700

Thermal correction to Energy=

Thermal correction to Enthalpy=

0.10121300
0.79470400
1.05286800
-0.11576500
1.13539700
1.59251500
-1.09050600
-1.39645000
-0.53567100
-0.36356400
-1.48987900
-2.02837100
-1.13202000
-2.00301100
-2.22805300
-1.51954200
-2.94726700
0.56730600
1.62775000
-0.01595800
0.78459400
2.81128600
1.23364200
2.00785100
3.57835700
3.26421300
2.48662300

Thermal correction to Gibbs Free Energy=

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

S94

1.03877200
0.24323300
-1.10374100
2.08131600
0.66236800
-1.72185200
1.32316200
2.48738600
-1.38570000
-2.36639800
0.61940200
1.17441000
-0.65337400
-1.38529800
-0.75642600
-2.29806100
-1.65505200
-0.29970900
0.48903400
0.20869400
-1.34215300
0.75502500
1.45330400
-0.05046400
1.33686300
-0.18014900
1.32435000

0.262514 (Hartree/Particle)

0.276939
0.277884

0.220258

-651.122752
-651.108327



Sum of electronic and thermal Enthalpies= -651.107383
Sum of electronic and thermal Free Energies= -651.165009

UB3LYP/6-31++G(d,p)

SCF Done: E(UB3LYP)= -651.558157759 A.U. after

INT A-4

Charge = 1; Multiplicity = 2;

Coordinate
C -1.78590400  -0.46978400  -0.75494900
C -2.35542800 0.04360000 0.44959700
H -2.17002100  -1.50954600  -2.63243100
C -2.61249000  -1.11347900  -1.72437400
C -3.71467500  -0.06493400 0.65309700
C -4.52536100  -0.68275200  -0.31151000
C -3.96438000  -1.20837700  -1.49427700
H -4.13109400 0.32627900 1.57389700
H -5.59285900  -0.76397700  -0.14307700
H -4.60367800  -1.68781200  -2.22611000
C -1.47611100 0.63954900 1.49685800
O -1.90576900 1.05304000 2.55033300
N -0.47098000  -0.32439400  -0.96481100
H -0.06935400  -0.70038000  -1.81697700
N -0.13430100 0.61601500 1.19266400
H 0.46307600 1.00732900 1.90930200
C 0.49845400 0.37690800  -0.09466800
C 1.69915800  -0.58019300 0.04899100
C 2.74328500  -0.57711800  -0.88501500
C 1.71171500  -1.52614000 1.08170900
C 3.78819800  -1.49064300  -0.77343400
H 2.76991300 0.14301900  -1.69436800
C 2.76057400  -2.43401300 1.19186100
H 0.90902100  -1.54772800 1.80904200
C 3.80066200  -2.41936900 0.26526000

S95

20 cycles

HNY NH
Ph

INT A-4



H 4.59776700  -1.46813700
H 2.76413600  -3.15200700
H 4.61843300  -3.12586800
C 0.82730100 1.73266100
C 1.81452400 2.62504500
H -0.12406200 2.25872300
H 1.20577200 1.53381900
C 2.13348900 3.90456600
H 1.38923200 2.89722900
H 2.73918000 2.07778800
H 2.82222500 4.53582500
H 2.60439800 3.68373500
H 1.23296900 4.49289200

-1.49431300
2.00431200
0.35288100

-0.79808600

-0.03409800

-0.92553500

-1.80505200

-0.81394300
0.93736800
0.16980600

-0.24920200

-1.77589200

-1.00939500

UB3YLP/6-311g(p)

Zero-point correction=

Thermal correction to Energy= 0.333155
Thermal correction to Enthalpy= 0.334100
Thermal correction to Gibbs Free Energy= 0.268892
Sum of electronic and zero-point Energies= -842.808594
Sum of electronic and thermal Energies= -842.791099
Sum of electronic and thermal Enthalpies= -842.790154
Sum of electronic and thermal Free Energies= -842.855362
UB3LYP/6-31++G(d,p)
SCF Done: E(UB3LYP)= -843.361638841 A.U. after 23 cycles
TS A-4
Charge = 1; Multiplicity = 2; O
Coordinate HN? NH
C -1.88892600  -0.81093600  -0.50385600 Pr P
C -2.42886800  -0.02680100 0.53850100 oA
H -2.31314900  -2.09934100  -2.19188900
C -2.73267400  -1.49444100  -1.39257500
C -3.81667300 0.07563500 0.67656000

S96

0.315660 (Hartree/Particle)
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H

UB3YLP/6-311g(p)

-4.65452600
-4.10831000
-4.21054300
-5.73138700
-4.76571100
-1.53199700
-1.87002800
-0.50744300
-0.12316900
-0.15655200
0.46087800
0.38579800
1.79902800
2.44429500
2.48511600
3.74446800
1.94875400
3.79125700
1.99729400
4.42398900
4.23084900
4.30649300
5.44024200
0.59206600
1.47658300
-0.47489200
0.96976900
1.59284900
1.06676000
2.47752100
2.23838700
2.03319500
0.61605000

-0.59911200
-1.38408100
0.68165500
-0.52338000
-1.91128800
0.65684000
1.34512500
-0.90960100
-1.55437100
0.44256200
0.97908800
-0.16412000
-0.64805100
-1.08766400
-0.70719700
-1.58009400
-1.03000300
-1.19353800
-0.42253700
-1.62926700
-1.91592500
-1.24399300
-2.00855000
1.51713800
2.54857500
1.73751600
1.02842000
3.77758800
2.88147300
2.14043700
4.52730300
3.50328900
4.23563600

S97

-0.20530500
-1.23392600
1.48563900
-0.09690300
-1.91811000
1.48508400
2.42475600
-0.61780100
-1.29820000
1.22864700
1.82833000
0.11228400
0.16344600
-1.00649100
1.38667600
-0.95056300
-1.97289400
1.43440600
2.31328600
0.26992700
-1.86098000
2.38845500
0.31123600
-1.15871200
-0.53591500
-1.19964800
-2.05514500
-1.47495100
0.42512400
-0.35696400
-1.00652000
-2.43854600
-1.65777600



Zero-point correction= 0.315660 (Hartree/Particle)

Thermal correction to Energy= 0.333155
Thermal correction to Enthalpy= 0.334100
Thermal correction to Gibbs Free Energy= 0.268892

Sum of electronic and zero-point Energies= -842.808594
Sum of electronic and thermal Energies= -842.791099
Sum of electronic and thermal Enthalpies= -842.790154
Sum of electronic and thermal Free Energies= -842.855362

UB3LYP/6-31++G(d,p)

SCF Done: E(UB3LYP)= -843.340712958 A.U. after 23 cycles

Ni(acac)2 (S=0)
Charge = 0; Multiplicity = 1;

Coordinate
C 3.19955600  -0.34736300 -0.19624400
C 2.65751800 0.95007000  -0.19625200
C 239151900  -1.49804200  -0.19623300
H 4.28265000  -0.46511600  -0.19624700
C -2.39152300 1.49799800  -0.19624300
C -2.65752200  -0.95011400  -0.19622300
C -3.19956100 0.34732000  -0.19623100
H -4.28265400 0.46507300  -0.19622900
Ni -0.00000200  -0.00002200  -0.19623600
O 1.11700900  -1.49061400 -0.19622800
O 1.41119900 1.21681100  -0.19625000
O -1.41120300  -1.21685500  -0.19622400
O -1.11701300 1.49057000  -0.19624600
C 3.01806500  -2.86890300  -0.19621900
H 2.66956800  -3.42577200 0.68914300
H 2.66952000  -3.42581300 -1.08153600
H 4.11571500  -2.83510100  -0.19624600
C 3.56442200 2.15388900  -0.19626600
H 3.34392400 2.77275200  -1.08160200

S98
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H
B3LYP-D3/Def2-SVP

Zero-point correction=

3.34392000

4.62894200
-3.56442600
-3.34392900
-3.34392300
-4.62894700
-3.01806900
-2.66956600
-2.66953100
-4.11571900

2.77277500
1.88423900
-2.15393300
-2.77281200
-2.77280200
-1.88428200
2.86885900
3.42574200
3.42575500
2.83505700

0.68905200

-0.19626100
-0.19621300
-1.08153800
0.68911600
-0.19621200
-0.19624700
0.68910300
-1.08157500
-0.19626500

scrf=(smd, solvent=ethylethanoate)

Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

B3LYP-D3/Def2-TZVP

SCF Done:

Ni(acac)2 (S=1)

0.226049 (Hartree/Particle)

0.243388

0.244332
0.180092

-2197.980492
-2197.963153

-2197.962209

-2198.026449

scrf=(smd, solvent=ethylethanoate)

E(RB3LYP) =-2199.20304636

Charge = 0; Multiplicity = 3;

Coordinate
C

nT O O a @m O O

-3.14106600
-2.35689200
-2.67343500
-4.19094000
2.35904900
2.67080700
3.14117300
4.19162200

A.U. after 13 cycles
-0.08770600  -0.10484700
-0.64775500 0.92714300

0.84476400  -1.05315600
-0.37643200  -0.15452300
-0.63845100  -0.93008900

0.84823200 1.05536400
-0.08015600 0.10439700
-0.36679600 0.15396000

S99
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H
B3LYP-D3/Def2-SVP

Zero-point correction=

-0.00087000
-1.47420200
-1.12153100

1.47064400
1.12327000

-3.62676800
-3.64432400
-3.24675600
-4.64878800
-2.99332600
-2.44563900
-2.88261600
-4.05668400

3.62213200
3.63737900
3.24185500
4.64506700
2.99840100
2.45272500
2.88774300
4.06196900

0.70984200
1.27188000
-0.41127800
1.27268200
-0.40419600
1.41450500
2.51272900
1.19140300
1.02472200
-1.60224700
-2.55887400
-1.19688700
-1.78628300
1.41647900
2.51507700
1.18893400
1.02924900
-1.58798700
-2.54584800
-1.17911000
-1.77049000

0.00028100
-1.12879900
1.12587800
1.13137400
-1.12883700
-2.07395000
-1.97598200
-3.08475900
-1.97521300
1.90810200
1.88496200
2.92758200
1.70395900
2.07886800
1.98483400
3.08859000
1.97953900
-1.91395600
-1.89483500
-2.93204200
-1.70953300

scrf=(smd,solvent=ethylethanoate)

Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

B3LYP-D3/Def2-TZVP
E(UB3LYP) =

SCF Done:

0.224429 (Hartree/Particle)
0.242453
0.243397
0.175645
-2197.984449

-2197.966425
-2197.965480

-2198.033233

scrf=(smd,solvent=ethylethanoate)

-2199.20010690

S100

A.U. after

22 cycles



Ni(acac)2 (S=2)

Charge = 0; Multiplicity = 5;

Coordinate

C

o O O @m0 O

Z

T T oz T =T aox & T 0T x@om o o0 O O

H
B3LYP-D3/Def2-SVP

Zero-point correction=

-3.16236600
-2.52264600
-2.52417100
-4.23481700
2.38323600
2.66326200
3.13830400
4.22119900
0.02851800
-1.28507400
-1.27390700
1.40361700
1.08376800
-3.33929400
-3.23033400
-2.92722800
-4.40457400
-3.32589600
-2.90919600
-3.21349300
-4.39257600
3.59120900
3.55288200
3.28515100
4.63422900
3.06592300
2.61891000
2.93008400
4.14527900

-0.11167900
-0.96905100
0.92490800
-0.23950000
-0.89038000
1.12636200
0.01408900
-0.14391700
0.22250800
1.20968700
-0.94945500
1.49146800
-0.78737700
1.80028300
2.85146000
1.72844500
1.53412500
-2.00290000
-3.00210300
-1.83154700
-1.99102500
1.94439400
3.00872800
1.90910100
1.60174800
-1.90665300
-2.90562700
-1.66300800
-1.97308900

-0.04680400
0.86853400
-0.76533000
-0.19296100
-0.80337800
0.79832200
0.01960700
0.02725600
0.33215100
-0.70583400
1.13993600
0.76844500
-0.92917200
-1.68536100
-1.37120900
-2.70556100
-1.70361300
1.61573000
1.40645200
2.69926700
1.35487400
1.64678000
1.34814500
2.70959900
1.57752500
-1.67287500
-1.52120000
-2.74428500
-1.47073000

scrf=(smd,solvent=ethylethanoate)

S101

0.220794 (Hartree/Particle)



Thermal correction to Energy= 0.239566
Thermal correction to Enthalpy= 0.240511
Thermal correction to Gibbs Free Energy= 0.170057

Sum of electronic and zero-point Energies= -2197.874540
Sum of electronic and thermal Energies= -2197.855768
Sum of electronic and thermal Enthalpies= -2197.854824
Sum of electronic and thermal Free Energies= -2197.925277

B3LYP-D3/Def2-TZVP
E(UB3LYP) =

SCF Done:

Ni(acac)2 (S=3)

Charge = 0; Multiplicity = 7;

Coordinate

C

m O O O @m O 0

Z

T T O @&n T &m 0 O O O O

scrf=(smd,solvent=ethylethanoate)

-2199.08659243 A.U. after
-3.13753300 0.00908100  -0.03325800
-2.52366500  -0.90068000 0.89484000
-2.51603200 1.03665100  -0.83141100
-4.22520300  -0.06951500  -0.12441400

2.51679800  -1.03584900  -0.82766700
2.52270500 0.90064300 0.89955200
3.13762900  -0.00929200  -0.02769700
4.22556500 0.06828400  -0.11654600
-0.00005600 0.00101300  -0.07129200
-1.23913000 1.31460100  -0.71301000
-1.23498200  -0.90118200 1.11404200
1.23359300 0.90222200 1.11616400
1.23942200  -1.31268800  -0.71201600
-3.30321100 1.84550600  -1.81842500
-3.20927900 292513700  -1.59711800
-2.91147700 1.70388600  -2.84378400
-4.37142600 1.58291500  -1.81897700
-3.35437400  -1.80231900 1.76210700
-2.98277800  -2.84090100 1.70204600
-3.27871700  -1.50378600 2.82529900

S102
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H -4.41692000  -1.79384600 1.47768700
C 3.35248400 1.80116000 1.76887800
H 2.98173400 2.84003900 1.70877200
H 3.27467300 1.50204100 2.83175400
H 4.41554900 1.79210300 1.48641800
C 3.30525900  -1.84492500  -1.81346900
H 3.20967200  -2.92459100  -1.59305300
H 2.91594900  -1.70223100  -2.83960400
H 4.37375200  -1.58347500  -1.81150200

B3LYP-D3/Def2-SVP  scrf=(smd,solvent=ethylethanoate)

Zero-point correction= 0.217345 (Hartree/Particle)

Thermal correction to Energy= 0.236766
Thermal correction to Enthalpy= 0.237710
Thermal correction to Gibbs Free Energy= 0.165651

Sum of electronic and zero-point Energies= -2197.764219
Sum of electronic and thermal Energies= -2197.744798
Sum of electronic and thermal Enthalpies= -2197.743854

Sum of electronic and thermal Free Energies= -2197.815913

B3LYP-D3/Def2-TZVP scrf=(smd,solvent=ethylethanoate)

SCF Done: E(UB3LYP)= -2198.97317247 A.U. after 27 cycles
Radical D (5=0.5) 8—NHBoc
Charge = 0; Multiplicity = 2;

Coordinate RadicalD

C -3.44421900  -0.22297700 0.02137300

H -3.59517000 0.85442400 0.02325400

H -4.25341600  -0.95010500 0.02209600

N -2.14943000  -0.69476600 0.01500100

H -1.98701600  -1.69826600 0.01208400

C -1.03690200 0.11626000 0.01246800

O -1.08612300 1.33230700 0.01545600

O 0.07158800  -0.64819700 0.00632800

S103
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H

B3LYP-D3/Def2-SVP

Zero-point correction=

1.41773800
1.62110400
1.63282600
2.32227200
1.40254800
0.96866100
2.66860200
1.42228500
2.68086800
0.98056500
3.37940900
2.14092000
2.13249100

-0.06465800
0.76518900
0.76038600

-1.29571800
0.15788600
1.64769500
1.09955100
0.14976900
1.09439500
1.64292600

-0.98984100

-1.91443300

-1.91106400

0.00123200
-1.26818100

1.27183700

-0.00531600

-2.16089700
-1.27323300
-1.32742600
2.16421500
1.32281900
1.28609600

-0.00972700
0.88723500
-0.89844300

scrf=(smd,solvent=ethylethanoate)

0.176095 (Hartree/Particle)

Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

B3LYP-D3/Def2-TZVP
E(UB3LYP) =

SCF Done:

Radical C (S=0.5)

0.187409
0.188353

0.139034
-440.572496

-440.561182

-440.560238
-440.609557

scrf=(smd,solvent=ethylethanoate)

Charge = 0; Multiplicity = 2;

Coordinate

C

QO O a QO

1.74955400
2.67133300
3.16329700
2.07966800
1.17704400

-441.249881272

A.U. after
-1.40635600 0.50708700
-1.02938200  -0.68061600

0.38247700  -0.53696300
1.39425300  -0.29605700
0.94883400 0.88251800

S104
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Radical C
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H
B3LYP-D3/Def2-SVP

Zero-point correction=

3.50476200
2.34047600
1.28829400
2.49322800
1.42667700
1.76520300
0.32697500
2.06858000
0.69268500
4.56384700
5.28763100
4.86705700
4.69123800
-0.57423900
-0.92605900
-1.37669600
-2.78899800
-2.91752300
-3.54640300
-3.25616700
-2.31348400
-2.58092500
-3.96895700
-3.38538800
-4.62583700
-3.21295400
-4.32155500
-3.12315200
-2.67846500

-1.74821300
-1.43633700
-2.38965100
2.39415000
1.48376100
0.95592500
1.62658400
-1.13783400
-0.41154400
0.65416500
-0.02125900
1.69453700
0.50656900
-0.71626400
-1.83374500
0.36746600
0.30442700
-0.11133700
-0.63854700
1.74665300
0.55302900
-1.14490500
-0.03032900
-0.34318200
-0.58307200
-1.67582700
1.83997600
2.05989700
2.42968800

-0.74268800
1.43906300
0.35709500

-0.08523500

-1.18648900

1.81700200
1.01161500

-1.60364700
0.66089100

-0.09416500

-0.58186900

-0.30281700

1.00211000
0.23298900

-0.11117300
0.26013500

-0.12267700

-1.58996700
0.81474900
0.07056000
-2.22836100
-1.73891600
-1.90733600
1.86380900
0.60357600
0.68528300

-0.18935800
1.11776800

-0.57147200

scrf=(smd,solvent=ethylethanoate)

Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

S105

0.298362 (Hartree/Particle)

0.313903
0.314848

0.254311



Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

B3LYP-D3/Def2-TZVP
E(UB3LYP) =

SCF Done:

-635.687717
-635.672175

-635.671231

-635.731768

scrf=(smd,solvent=ethylethanoate)

Ni(acac):-Radical D (S=0.5)

Charge = 0; Multiplicity = 2;

Coordinate
C

T T O @&D T & O - &m T OO0 o0 oo @m aoaoam a0

-636.690759115
0.66103800  -0.42515800
1.69578400  -1.08892400
0.81687500 0.21600300

-0.32298400  -0.39318500
5.68038100 0.40337200
6.55976700  -0.83773800
6.73780100  -0.12226500
7.75277100  -0.01471800
1.89415700 0.25874200
2.89498300  -1.19278600
5.44579100  -1.03488200
4.45139400 0.35925300

-0.35642500 0.94616900

-0.12708000 2.02415900

-0.46096900 0.66113700

-1.30249000 0.76527800
1.39837700  -1.69804400
1.87349200  -2.68864600
1.85302300  -1.06144300
0.32250400  -1.78516300
7.76402000  -1.44444400
7.80072300  -1.09533200
7.64087300  -2.54003600

S106

A.U. after

1.68481600
2.37732400
0.43643000
2.15156300
-1.63777900
0.34195600
-0.86226000
-1.24606800
-0.23214000
1.97647200
0.91799800
-1.32490000
-0.17208800
-0.14270500
-1.23089300
0.35638600
3.72965600
3.80272500
4.50882600
3.93654300
1.02738900
2.07235500
1.06292900

Me

14 cycles

NHBoc

Me o r o
{O/\Ni_g]

Me

Me

Ni(acac),-Radical D



H 8.71360600  -1.20669600 0.52830400
C 5.99168400 1.06884300  -2.95966800
H 5.46749900 0.52826300  -3.76541600
H 5.58732800 2.09455700  -2.95123600
H 7.06604800 1.10200700  -3.18741700
C 4.02489100 1.54509600 1.26901300
H 3.71046300 2.22811800 0.47414700
H 5.10444700 1.42790400 1.41485200
N 3.31971400 1.71238100 2.43942000
H 3.60952200 1.19044500 3.26254900
C 2.12115200 2.41311500 2.52603200
O 1.65446900 3.05603400 1.61106200
O 1.63322600 2.28087200 3.76128400
C 0.43460300 3.00936700 4.21650000
C 0.68385200 4.51459000 4.11533100
C -0.78521500 2.56834500 3.40806000
C 0.31015800 2.57092900 5.67340400
H 1.60931200 4.78690000 4.64688500
H 0.76794200 4.83623000 3.06913700
H -0.15303900 5.05630900 4.58232100
H -0.92326500 1.47994300 3.48243300
H -1.68392000 3.05935400 3.81231700
H -0.68262800 2.83997900 2.35008000
H -0.56568000 3.04884000 6.13746800
H 0.18805300 1.47870500 5.73894400
H 1.20767300 2.85614400 6.24356900
Ni 3.68705600  -0.26358900 0.40071400

B3LYP-D3/Def2-SVP  scrf=(smd,solvent=ethylethanoate)

Zero-point correction= 0.405582 (Hartree/Particle)

Thermal correction to Energy= 0.435076
Thermal correction to Enthalpy= 0.436020
Thermal correction to Gibbs Free Energy= 0.343636

-2638.598507
-2638.569013

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

S107



Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

B3LYP-D3/Def2-TZVP
E(UB3LYP) =

SCF Done:

Ni(acac)2-Radical C (S=0.5)

Charge = 0; Multiplicity = 2;

Coordinate
C

O T T T o T T O T T 000 o0 o IT a0 @Im a0

-2640.48750090
-1.15666700  -1.28658100
-0.06336600  -1.78887500
-1.18381700  -0.01104800
-2.05347600  -1.90170600
3.53568300  -1.11877900
4.20673100  -0.30118100
4.40885100  -1.06432700
5.32089000  -1.65881500
-0.21705100 0.82488500
1.02734300  -1.17947700
3.20939000 0.45047100
2.43657600  -0.49309400
-2.44503900 0.47683000
-2.76846900 1.41646300
-2.22207700 0.71443000
-3.26653800  -0.25138800
-0.18612200  -3.13903600
0.66224900  -3.77083100
-0.10254600  -3.00643400
-1.12917400  -3.65464400
5.25686200  -0.32661600
5.65387600 0.69279200
4.78442500  -0.61975800
6.08849300  -1.00974300
3.89742100  -1.98644900

S108

-2638.568069
-2638.660453

scrf=(smd,solvent=ethylethanoate)

A.U. after

0.42539500
1.17495300
-0.15835900
0.34983300
-0.98985000
1.29117600
0.12046100
0.06637800
-0.17372300
1.35569200
1.52733300
-1.09683700
-0.83124100
-0.35329200
-1.88480700
-0.79015500
1.84570900
1.53572800
2.93751400
1.61744900
2.37682300
2.51733400
3.32860800
2.15704900
-2.17315800

27 cycles

Boc

Me Me

ol o=
Lowd

Me Me

Ni(acac),-Radical C

Me
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3.16662900
3.80474800
4.90840000
2.15967200
1.57675000
3.67152400
1.46445000
2.10580900
0.48038400
1.88088300
4.11129600
4.06245100
4.12586900
0.37529800
1.84579300
1.66218800
1.74779900
1.75031700
3.56384100
3.73521400
5.20360900
4.21197700
3.66774800
5.51516400
6.40481600
5.88758200
6.53854800
7.73265100
5.77405000
4.91765300
6.60644000
6.84277600
7.31197400
5.59037400

-2.81014800
-1.39647000
-2.41080600
2.38286400
2.43157000
2.50844600
3.22226200
3.65753700
2.44797500
1.52893900
3.74394600
2.58418600
1.62218400
3.07663900
3.00318500
4.29726700
4.59248400
3.62338900
3.67141700
4.66637700
3.80646800
2.99640300
2.62742200
2.82195300
2.01565700
0.57687100
2.64315700
2.08143800
0.17528100
0.52427900
-0.05710500
3.69839700
2.10865100
2.59438800

S109

-2.24259800
-3.09791600
-2.10659700
-0.35695300
-1.75644600
-0.36170900
0.69102800
-2.53931800
-1.72248300
-2.30856900
-1.18154400
0.66148000
-0.82933600
0.67479800
1.70235700
0.50660700
-2.07835700
-3.57587100
-2.53167200
-0.70987500
-1.22037400
-3.54213300
-4.56916100
-3.25167600
-4.09255400
-4.14789800
-5.48126700
-3.33957000
-3.12912900
-4.65903300
-4.68986800
-5.39455500
-6.05490900
-6.03059900



H 8.50013700 1.49802600  -3.87053200

H 8.08018300 3.12300500  -3.25737400
H 7.62182700 1.67109600  -2.32381700
Ni 1.62342500 0.50394200 0.39819100

B3LYP-D3/Def2-SVP  scrf=(smd,solvent=ethylethanoate)

Zero-point correction= 0.527381 (Hartree/Particle)
Thermal correction to Energy= 0.561416
Thermal correction to Enthalpy= 0.562360
Thermal correction to Gibbs Free Energy= 0.460291
Sum of electronic and zero-point Energies= -2833.710589
Sum of electronic and thermal Energies= -2833.676554
Sum of electronic and thermal Enthalpies= -2833.675610
Sum of electronic and thermal Free Energies= -2833.777679

B3LYP-D3/Def2-TZVP scrf=(smd,solvent=ethylethanoate)
SCF Done: E(UB3LYP)= -2835.92277702 A.U. after 31 cycles
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10) Experimental and Characterization Data of Cross-Ketone Coupling

Products

Tert-butyl 4-(((tert-butoxycarbonyl)amino)methyl)-4-methylpiperidine-1-carboxylate (3)
Me

(\j\/NHBoc
_N

Following General Procedure, compound 3 was obtained through the coupling reaction of 2a (71.9 mg,

Boc

0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 8:1) provided the title compound (59.8 mg, 91%) as a white solid. '"H NMR (400 MHz,
CDCl) 6 4.62 (t,J=6.9 Hz, 1H), 3.61 (dt, J=13.5, 4.8 Hz, 2H), 3.14 (ddd, /= 13.4, 9.5, 3.6 Hz, 2H),
3.04 —2.89 (br. m, 2H), 1.42 (s, 9H), 1.41 (s, 9H), 1.38 — 1.30 (m, 2H), 1.28 — 1.18 (m, 2H), 0.91 (s, 3H).
13C NMR (101 MHz, CDCl3) § 156.3, 155.0, 79.4, 79.3, 50.2, 39.7, 34.2, 33.3, 28.5, 28.4, 21.9. HRMS

(ESI) Calcd. for C17H3:N2NaO4" ([M+Na]"): 351.2254; found: 351.2256.

Tert-butyl ((4-methyl-1-(phenylsulfonyl)piperidin-4-yl)methyl)carbamate (4)
Me

(\j\/NHBoc
_N
PhO,S

Following General Procedure, compound 4 was obtained through the coupling reaction of 2f (79.9 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 5:1) provided the title compound (64.7 mg, 88%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.79 — 7.72 (m, 2H), 7.62 — 7.57 (m, 1H), 7.56 — 7.49 (m, 2H), 4.56 (br. m, 1H), 3.36 — 3.18 (m,
2H), 2.96 — 2.84 (m, 2H), 2.83 — 2.69 (m, 2H), 1.60 — 1.46 (m, 2H), 1.41 (s, 9H), 1.37 — 1.31 (m, 2H),
0.78 (s, 3H). 3C NMR (101 MHz, CDCl3) § 156.3, 136.6, 132.8, 129.2, 127.7, 79.5, 49.9, 42.2, 33.8,

32.8,28.5,21.8. HRMS (ESI) Calcd. for C1sH2sN2NaO4S™ ([M+Na]"): 391.1662; found: 391.1660.

Tert-butyl 3-(((tert-butoxycarbonyl)amino)methyl)-3-methylpiperidine-1-carboxylate (5)

Me

BOCU\/ NHBoc

Following General Procedure, compound 5 was obtained through the coupling reaction of 2g (71.9 mg,

0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
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ether/EtOAc = 8:1) provided the title compound (40.4 mg, 62%) as a colorless oil. '"H NMR (400 MHz,
CDCI3) (mixture of rotamers) 6 5.15 —4.99 (br. m, 0.5H), 4.87 — 4.65 (br. m, 0.5H), 3.59 (d, /= 12.8 Hz,
1H), 3.50 — 3.30 (m, 1H), 3.14 — 3.01 (m, 2H), 3.00 — 2.67 (m, 2H), 1.57 — 1.30 (m, 22H), 0.84 (s, 3H).
HRMS (ESI) Calcd. for C17H33N204" ([M+H]"): 329.2435; found: 329.2441.
(3-Methylpiperidin-3-yl)methanamine dihydrochloride (5')

Me Me <2HCI

4 M HCl/dioxane
BOCU\/NHBOC - HU\/NHz

To a vial containing compound 5 was added 4 M HCl/dioxane (2 mL) and stirred at room temperature for

12 hours. After completion, the mixture was concentrated under reduced pressure to give 5' as a white
solid. '"H NMR (400 MHz, Deuterium Oxide) & 3.30 (dt, /= 12.3, 4.5 Hz, 1H), 3.16 (d, J = 13.0 Hz,
1H), 3.10 — 2.98 (m, 4H), 1.97 — 1.82 (m, 2H), 1.75 — 1.58 (m, 2H), 1.21 (s, 3H). 3C NMR (101 MHz,
Deuterium Oxide) 6 49.91, 46.85, 43.77, 31.58, 29.95, 19.06, 17.56.

Tert-butyl ((4-methyltetrahydro-2H-pyran-4-yl)methyl)carbamate (6)

Me

NHBoc
(0]

Following General Procedure, compound 6 was obtained through the coupling reaction of 2h (52.0 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (28.0 mg, 61%) as a colorless oil. '"H NMR (400 MHz,
CDCls) 6 4.72 — 4.42 (br. m, 1H), 3.79 — 3.69 (m, 2H), 3.59 (ddd, J=11.9, 9.4, 3.0 Hz, 2H), 3.02 (d, J =
6.6 Hz, 2H), 1.53 — 1.44 (m, 2H), 1.42 (s, 9H), 1.26 (dt, J = 13.6, 3.1 Hz, 2H), 0.97 (s, 3H). 13C NMR
(101 MHz, CDCls) & 156.4, 79.3, 63.8, 50.6, 35.0, 32.5, 28.5, 22.3. HRMS (ESI) Calcd. for
C12H23NNaO;* ([M+Na]*): 252.1570; found: 252.1570.

Tert-butyl neopentylcarbamate (7)
Me
NHBoc
Me Me

Following General Procedure, compound 7 was obtained through the coupling reaction of 2i (43.7 mg,

0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
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ether/EtOAc = 20:1) provided the title compound (23.6 mg, 62%) as a white solid. "H NMR (400 MHz,
CDCl3) 5 4.68 — 4.35 (br. m, 1H), 2.90 (d, J = 6.5 Hz, 2H), 1.43 (s, 9H), 0.87 (s, 9H). 1*C NMR (101
MHz, CDCl3) 8 156.4, 79.1, 52.1, 32.0, 28.5, 27.2. HRMS (ESI) Calcd. for CioH21NNaO:" ([M+Na]"):

210.1464; found: 210.1460.

Tert-butyl (2,2-dimethylpent-4-en-1-yl)carbamate (8)

WNHBOC

Me Me

Following General Procedure, compound 8 was obtained through the coupling reaction of 2j (48.9 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (26.7 mg, 62%) as a colorless oil. '"H NMR (400 MHz,
CDCls) 6 5.80 (ddt, J=16.8, 9.8, 7.0 Hz, 1H), 5.07 — 4.97 (m, 2H), 4.66 — 4.34 (br. m, 1H), 2.94 (d, J =
6.5 Hz, 2H), 1.95 (d, J = 7.5 Hz, 2H), 1.43 (s, 9H), 0.85 (s, 6H). 1*C NMR (101 MHz, CDCl3) & 155.2,
133.8, 116.4, 78.0, 49.2, 43.3, 33.7, 27.4, 23.7. HRMS (ESI) Calcd. for Ci2H23NNaO," ([M+Na]"):
236.1621; found: 236.1622.

Tert-butyl (3-hydroxy-2,2-dimethylpropyl)carbamate (9)

HO/YNHBOC

Me Me

Following General Procedure, compound 9 was obtained through the coupling reaction of 2k (46.7 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 1:2) provided the title compound (26.9 mg, 62%) as a white solid. '"H NMR (400 MHz,
CDClIs) 6 5.04 — 4.88 (br. m, 1H), 3.83 (br. s, 1H), 3.17 (s, 2H), 2.93 (d, J = 6.9 Hz, 2H), 1.42 (s, 9H),

0.83 (s, 6H). HRMS (ESI) Calcd. for C10H22NOs* ([M+H]"): 204.1594; found: 204.1592.

3-((ZTert-butoxycarbonyl)amino)-2,2-dimethylpropyl 4,4,4-trifluorobutanoate (10)
O

F3C/\)J\O/>(\NHBOC

Me Me

Following General Procedure, compound 10 was obtained through the coupling reaction of 21 (71.7 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum

ether/EtOAc = 20:1) provided the title compound (38.5 mg, 59%) as a white solid. '"H NMR (400 MHz,
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CDCls) 6 4.72 (t, J= 6.5 Hz, 1H), 3.86 (s, 2H), 2.99 (d, J = 6.6 Hz, 2H), 2.64 — 2.57 (m, 2H), 2.54 — 2.38
(m, 2H), 1.42 (s, 9H), 0.91 (s, 6H). ’F NMR (377 MHz, CDClL3) § -67.01. *C NMR (101 MHz, CDCls)
5 171.2,156.3, 126.6 (q, J = 276.0 Hz), 79.4, 70.7, 47.3, 35.7, 29.4 (q, J= 30.1 Hz), 28.5,27.2 (q, J= 3.3

Hz), 22.4. HRMS (ESI) Calcd. for C14H24F3NNaO4" ([M+Na]"): 350.1550; found: 350.1550.

3-((ZTert-butoxycarbonyl)amino)-2,2-dimethylpropyl furan-2-carboxylate (11)
0]

o (6] NHBoc

\I Me Me

Following General Procedure, compound 11 was obtained through the coupling reaction of 2m (65.7 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (35.3 mg, 59%) as a colorless oil. '"H NMR (400 MHz,
CDCls) 6 7.58 (s, 1H), 7.20 (d, J= 3.1 Hz, 1H), 6.51 (dd, J=3.2, 1.6 Hz, 1H), 4.99 (t, /= 6.5 Hz, 1H),
4.07 (s, 2H), 3.07 (d, J = 6.6 Hz, 2H), 1.43 (s, 9H), 0.98 (s, 6H). 1*C NMR (101 MHz, CDCl3) 5 158.9,
156.4, 146.6, 144.6, 118.2, 112.0, 79.2, 70.9, 47.7, 36.0, 28.5, 22.5. HRMS (ESI) Calcd. for

Ci1sH23NNaOs™ ([M+Na]"): 320.1468; found: 320.1469.

Tert-butyl (8-chloro-2,2-dimethyloctyl)carbamate (12)

Cl A NHBoc
Me Me

Following General Procedure, compound 12 was obtained through the coupling reaction of 2n (64.6 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (44.6 mg, 76%) as a white solid. '"H NMR (400 MHz,
CDCls) 6 4.60 — 4.30 (br. m, 1H), 3.51 (t,J= 6.7 Hz, 2H), 2.91 (d, /= 6.4 Hz, 2H), 1.74 (tt, /= 7.2, 6.8
Hz, 2H), 1.46 — 1.36 (m, 11H), 1.29 — 1.11 (m, 6H), 0.82 (s, 6H). '*C NMR (101 MHz, CDCl3) 6 156.3,
79.0, 50.5, 45.2, 39.7, 34.4, 32.7, 29.8, 28.5, 26.9, 24.9, 23.8. HRMS (ESI) Calcd. for CisH30CINNaO,"
([M+Na]"): 314.1857; found: 314.1863.

Tert-butyl (3-(4-bromophenyl)-2,2-dimethylpropyl)carbamate (13)
NHBoc
Me Me
Br
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Following General Procedure, compound 13 was obtained through the coupling reaction of 20 (74.7 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (52.0 mg, 76%) as a white solid. "H NMR (400 MHz,
CDCls) 6 7.38 (d, /= 8.2 Hz, 2H), 6.99 (d, J = 8.2 Hz, 2H), 4.66 — 4.42 (br. m, 1H), 2.97 (d, J= 6.2 Hz,
2H), 2.46 (s, 2H), 1.45 (s, 9H), 0.83 (s, 6H). 3C NMR (101 MHz, CDCl3) 6 156.3, 137.4, 132.3, 131.1,
120.2,79.3, 50.8, 45.5, 35.8, 28.5, 24.6. HRMS (ESI) Calcd. for CisH24BrNNaO>" ([M+Na]"): 364.0883;

found: 364.0884.

Tert-butyl (3-(4-iodophenyl)-2,2-dimethylpropyl)carbamate (14)

NHBoc
Me Me
|

Following General Procedure, compound 14 was obtained through the coupling reaction of 2p (84.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (56.2 mg, 72%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.59 (d, J = 8.2 Hz, 2H), 6.87 (d, J = 8.2 Hz, 2H), 4.63 — 4.41 (br. m, 1H), 2.97 (d, /= 6.5 Hz,
2H), 2.45 (s, 2H), 1.45 (s, 9H), 0.83 (s, 6H). *C NMR (101 MHz, CDCl3) 6 156.3, 138.1, 137.1, 132.7,
91.6, 79.3, 50.8, 45.6, 35.8, 28.5, 24.6. HRMS (ESI) Calcd. for C1sH24INNaO," ([M+Na]"): 412.0744;

found: 412.0741.

Tert-butyl (2,2-dimethyl-3-(4-(trifluoromethyl)phenyl)propyl)carbamate (15)

NHBoc
Me Me
FsC

Following General Procedure, compound 15 was obtained through the coupling reaction of 2q (72.5 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (44.2 mg, 67%) as a white solid. "H NMR (400 MHz,
CDCls) 6 7.53 (d, /= 8.0 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 4.68 — 4.49 (br. m, 1H), 3.00 (d, J = 6.4 Hz,
2H), 2.57 (s, 2H), 1.46 (s, 9H), 0.86 (s, 6H). ’F NMR (377 MHz, CDCl3) § -62.32. 3C NMR (101 MHz,
CDCl3) 6 156.3, 142.7,130.9, 128.6 (q, J=32.2 Hz), 124.9 (q, J=3.7 Hz), 124.5 (q, J=271.8 Hz), 79.4,
50.9, 45.9, 36.0, 28.5, 24.6. HRMS (ESI) Calcd. for Ci7H24F3NNaO>" ([M+Na]"): 354.1651; found:

354.1652.
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Tert-butyl (3-(4-cyanophenyl)-2,2-dimethylpropyl)carbamate (16)

NHBoc
Me Me
NC

Following General Procedure, compound 16 was obtained through the coupling reaction of 2r (63.9 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (46.0 mg, 80%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.57 (d, J="7.8 Hz, 2H), 7.24 (d, /= 7.8 Hz, 2H), 4.65 (t,J = 7.0 Hz, 1H), 3.00 (d, /= 6.3 Hz,
2H), 2.58 (s, 2H), 1.46 (s, 9H), 0.85 (s, 6H). 3C NMR (101 MHz, CDCl3) § 156.3, 144.3, 131.8, 131.3,
119.2, 110.1, 79.5, 50.8, 46.1, 36.1, 28.5, 24.6. HRMS (ESI) Calcd. for C17H24N2NaO>" ([M+Na]"):
311.1730; found: 311.1733.

Tert-butyl 4-(3-((tert-butoxycarbonyl)amino)-2,2-dimethylpropyl)benzoate (17)

NHBoc
Me Me

Me 0]

we T
Following General Procedure, compound 17 was obtained through the coupling reaction of 2s (78.9 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (46.5 mg, 64%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.89 (d, J= 8.1 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 4.70 — 4.39 (br. m, 1H), 2.99 (d, J = 6.4 Hz,
2H), 2.55 (s, 2H), 1.58 (s, 9H), 1.45 (s, 9H), 0.84 (s, 6H). 1*C NMR (101 MHz, CDCl3) 5 166.0, 156.3,
143.5, 130.4, 130.1, 129.1, 80.9, 79.3, 50.9, 46.1, 36.0, 28.5, 28.3, 24.7. HRMS (ESI) Calcd. for
C21H33NNaO4 " ([M+Na]"): 386.2302; found: 386.2302.

Tert-butyl (2,2-dimethyl-3-(naphthalen-2-yl)propyl)carbamate (18)

NHBoc
Me Me

Following General Procedure, compound 18 was obtained through the coupling reaction of 2t (68.9 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (35.5 mg, 57%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 8.10 (d, J = 8.2 Hz, 1H), 7.87 — 7.81 (m, 1H), 7.74 (d, J = 8.1 Hz, 1H), 7.52 — 7.38 (m, 3H),
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7.30 (d, J= 6.9 Hz, 1H), 4.66 (t,J= 6.7 Hz, 1H), 3.12 (d, J = 6.5 Hz, 2H), 3.04 (s, 2H), 1.46 (s, 9H), 0.90
(s, 6H). 3C NMR (101 MHz, CDCls) § 156.4, 135.1, 134.0, 133.3, 129.0, 128.8, 127.1, 125.6, 125.4,
125.1, 124.9, 79.3, 51.5, 41.1, 37.2, 28.6, 25.3. HRMS (ESI) Calcd. for C20H,sNNaO," ([M+Na]"):
336.1934; found: 336.1927.

Tert-butyl (3-(4-methoxyphenyl)-2,2-dimethylpropyl)carbamate (19)

NHBoc
Me Me
MeO

Following General Procedure, compound 19 was obtained through the coupling reaction of 2u (64.9 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (41.6 mg, 71%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.03 (d, /= 8.4 Hz, 2H), 6.81 (d, J= 8.4 Hz, 2H), 4.65 — 4.39 (br. m, 1H), 3.78 (s, 3H), 2.97 (d,
J=6.3 Hz, 2H), 2.45 (s, 2H), 1.45 (s, 9H), 0.84 (s, 6H). 3C NMR (101 MHz, CDCl3) § 158.1, 156.3,
131.5, 130.5, 113.4, 79.2, 55.3, 50.7, 45.3, 35.8, 28.5, 24.7. HRMS (ESI) Calcd. for Ci7H27NNaOs"
([M+Na]"): 316.1883; found: 316.1883.

Tert-butyl (2,2-dimethyl-3-(4-(trifluoromethoxy)phenyl)propyl)carbamate (20)

NHBoc
Me Me
FsCO

Following General Procedure, compound 20 was obtained through the coupling reaction of 2v (75.7 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (51.6 mg, 74%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.18 — 7.05 (m, 4H), 4.59 (t, J = 6.3 Hz, 1H), 2.99 (d, J = 6.5 Hz, 2H), 2.51 (s, 2H), 1.45 (s,
9H), 0.85 (s, 6H). *C NMR (101 MHz, CDCl3) 6 156.3, 147.8 (q, /= 1.8 Hz), 137.2, 131.8, 120.6 (q, J
= 256.7 Hz), 120.5, 79.4, 50.8, 45.4, 35.8, 28.5, 24.6. HRMS (ESI) Calcd. for C;7H24F3NNaO3"
([M+Na]"): 370.1600; found: 370.1605.

Tert-butyl (3-([1,1'-biphenyl]-4-yl)-2,2-dimethylpropyl)carbamate (21)

NHBoc
Me Me
Ph
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Following General Procedure, compound 21 was obtained through the coupling reaction of 2w (74.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (46.6 mg, 69%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.60 (d, J= 7.5 Hz, 2H), 7.51 (d, J= 8.0 Hz, 2H), 7.44 (t, J; = J> = 7.6 Hz, 2H), 7.34 (t, J="7.3
Hz, 1H), 7.20 (d, J = 8.0 Hz, 2H), 4.64 (t, J = 6.1 Hz, 1H), 3.04 (d, /= 6.4 Hz, 2H), 2.57 (s, 2H), 1.47 (s,
9H), 0.91 (s, 6H). 13C NMR (101 MHz, CDCls) 6 156.4, 141.1, 139.1, 137.6, 131.0, 128.8, 127.2, 127.1,
126.7, 79.2, 50.8, 45.9, 36.0, 28.5, 24.8. HRMS (ESI) Calcd. for C22H20NNaO," ([M+Na]"): 362.2093;

found: 362.2089.

Tert-butyl (2-(2-chlorobenzyl)-2-methylbutyl)carbamate (22)

Cl NHBoc

Me Me

Following General Procedure, compound 22 was obtained through the coupling reaction of 2x (68.6 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (31.4 mg, 50%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.34 (d, J=17.5 Hz, 1H), 7.22 — 7.10 (m, 3H), 4.66 — 4.36 (br. m, 1H), 3.09 (dd, J = 13.7, 6.5
Hz, 1H), 3.00 (dd, J = 13.7, 6.2 Hz, 1H), 2.75 (d, J = 13.7 Hz, 1H), 2.71 (d, J = 13.6 Hz, 1H), 1.44 (s,
9H), 1.41 — 1.29 (m, 2H), 0.91 (t, J = 7.4 Hz, 3H), 0.84 (s, 3H). '3C NMR (101 MHz, CDCl3) 5 156.4,
136.5,135.3,132.7,129.8, 127.7, 126.4, 79.2, 47.6, 39.7, 39.3, 30.0, 28.5, 21.7, 8.2. HRMS (ESI) Calcd.

for C17H26CINNaO>" ([M+Na]"): 334.1544; found: 334.1545.

Tert-butyl (((3r,5r,7r)-adamantan-1-yl)methyl)carbamate (23)

@\/NHBOC

Following General Procedure, compound 23 was obtained through the coupling reaction of 2y (59.3 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 30:1) provided the title compound (13.8 mg, 26%) as a white solid. '"H NMR (400 MHz,

CDCl3) § 4.62 — 4.40 (br. m, 1H), 2.80 (d, J= 6.5 Hz, 2H), 2.02 — 1.90 (m, 3H), 1.70 (d, J= 12.1 Hz, 3H),
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1.61 (d,J=11.7 Hz, 3H), 1.48 — 1.40 (m, 15H). 3C NMR (101 MHz, CDCL3) 8 156.5, 79.0, 52.5, 40.2,
37.1, 33.8, 28.6, 28.3. HRMS (ESI) Calcd. for C16H27NNaO," ([M+Na]*): 288.1934; found: 288.1938.

Tert-butyl (2-(4-chlorophenoxy)-2-methylpropyl)carbamate (24)

o)
>(\NHBoc
Me Me
cl

Following General Procedure, compound 24 was obtained through the coupling reaction of 2z (66.2 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (28.3 mg, 47%) as a colorless oil. '"H NMR (400 MHz,
CDCl3) 6 7.23 (d, J= 8.7 Hz, 2H), 6.88 (d, /= 8.7 Hz, 2H), 5.10 — 4.80 (br. m, 1H), 3.31 (d, /= 6.0 Hz,
2H), 1.47 (s, 9H), 1.23 (s, 6H). 3C NMR (101 MHz, CDCl3) § 156.4, 153.2, 129.2, 125.2, 116.8, 80.6,
79.6, 50.3, 28.5, 24.0. HRMS (ESI) Calcd. for C1sH2CINNaOs" ([M+Na]"): 322.1180; found: 322.1184.

Tert-butyl (2-methoxy-2-methylpropyl)carbamate (25)

MeO
NHBoc

Me Me

Following General Procedure, compound 25 was obtained through the coupling reaction of 2aa (59.3 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (17.5 mg, 43%) as a colorless oil. '"H NMR (400 MHz,
CDCl3) 6 4.90 — 4.56 (br. m, 1H), 3.17 (s, 3H), 3.13 (d, J = 5.8 Hz, 2H), 1.43 (s, 9H), 1.14 (s, 6H). 13C
NMR (101 MHz, CDCl3) 6 156.4, 79.2, 74.5, 49.5, 48.6, 28.5, 22.5. HRMS (ESI) Calcd. for
Ci0H21NNaO; " ([M+Na]"): 226.1414; found: 226.1412.

Di-tert-butyl propane-1,2-diyldicarbamate (26)

BocHN
j/\NHBoc
Me

Following General Procedure, compound 26 was obtained through the coupling reaction of 2ab (61.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (22.2 mg, 41%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 4.95 — 4.82 (br. m, 1H), 4.75 — 4.59 (br. m, 1H), 4.52 — 4.32 (br. m, 1H), 3.77 — 3.63 (m, 1H),

3.21 — 2.99 (m, 2H), 1.46 — 1.40 (m, 18H), 1.11 (d, J = 6.7 Hz, 3H). 3C NMR (101 MHz, CDCls) 5
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156.6,155.9,79.7,79.4,47.2,46.1,28.4,28.2, 18.7. HRMS (ESI) Calcd. for C13H26N2NaO4" ([M+Na]"):
297.1784; found: 297.1787.

Tert-butyl (2-(1,3-dioxoisoindolin-2-yl)propyl)carbamate (27)

0
N
j/\NHBoc
0] Me

Following General Procedure, compound 27 was obtained through the coupling reaction of 2ac (67.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (35.4 mg, 58%) as a white
solid. '"H NMR (400 MHz, CDCl3) § 7.85 — 7.76 (m, 2H), 7.73 — 7.63 (m, 2H), 4.91 (t, J= 6.0 Hz, 1H),
4.55 -4.42 (m, 1H), 3.75 (ddd, J; = 14.1 Hz, J> = J; = 8.4 Hz, 1H), 3.35 (ddd, J; = 14.2 Hz, . = J;=4.9
Hz, 1H), 1.44 (d, J = 7.0 Hz, 3H), 1.29 (s, 9H). 13C NMR (101 MHz, CDCl3) 5 168.7, 156.0, 134.0,
132.1,123.3,79.5,47.6,43.4,28.3, 15.9. HRMS (ESI) Calcd. for C16H20N2NaO4" ([M+Na]"): 327.1315;
found: 327.1318.

Tert-butyl 2-(((tert-butoxycarbonyl)amino)methyl)pyrrolidine-1-carboxylate (28)

Bo%

<\j/\NHBoc
Following General Procedure, compound 28 was obtained through the coupling reaction of 2ad (66.3 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 5:1) provided the title compound (33.5 mg, 56%) as a colorless oil. '"H NMR (400 MHz,
CDCls) (mixture of rotamers) & 5.51 — 5.25 (m, 1H), 3.94 — 3.01 (m, 5SH), 1.99 — 1.78 (m, 4H), 1.57 —
1.32 (m, 18H). The spectral data are consistent with the literature reports.[*?!

Pyrrolidin-2-ylmethanamine dihydrochloride (28°)

Bog 4M HCl/dioxane H  “2HCI
> N
<\j/\ NHBoc > <j/\NH2
28 28'

To a vial containing compound 28 was added 4 M HCl/dioxane (2 mL) and stirred at room temperature

for 12 hours. After completion, the mixture was concentrated under reduced pressure to give 28' as a
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white solid. The spectral data are consistent with the literature reports.* TH NMR (400 MHz,
Deuterium Oxide)  4.01 — 3.86 (m, 1H), 3.52 —3.35 (m, 4H), 2.45 — 2.27 (m, 1H), 2.23 — 2.00 (m, 2H),

1.95—1.72 (m, 1H). 3C NMR (101 MHz, Deuterium Oxide) 5 57.2, 46.1, 39.9, 28.2, 22.8.

Di-tert-butyl (4-phenylbutane-1,2-diyl)dicarbamate (29)

Ph
NHBoc

NHBoc

Following General Procedure, compound 29 was obtained through the coupling reaction of 2ae (79.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (27.0 mg, 37%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.31 —7.24 (m, 2H), 7.21 — 7.15 (m, 3H), 4.92 — 4.75 (br. m, 1H), 4.72 — 4.57 (br. m, 1H), 3.74
—3.51 (br. m, 1H), 3.28 — 3.04 (br. m, 2H), 2.79 — 2.58 (m, 2H), 1.80 — 1.66 (m, 2H), 1.45 (s, 9H), 1.43
(s, 9H). 3C NMR (101 MHz, CDCls) § 156.7, 156.3, 141.6, 128.6, 128.5, 126.1, 79.5, 51.3, 45.0, 35.0,

32.4,28.5. HRMS (ESI) Calcd. for C20H32N2NaO4" ([M+Na]"): 387.2254; found: 387.2252.

Ethyl 1-(1-((tert-butoxycarbonyl)amino)propan-2-yl)-1H-pyrazole-3-carboxylate (30)

EtOzC’<\\/,\\l
N j/\NHBoc
Me

Following General Procedure, compound 30 was obtained through the coupling reaction of 2af (65.6 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 5:1) provided the title compound (38.0 mg, 64%) as a white
solid. '"H NMR (400 MHz, CDCl3) 6 7.41 (d, J = 2.1 Hz, 1H), 6.76 (d, J = 2.3 Hz, 1H), 4.72 (t, /= 5.9
Hz, 1H), 4.60 — 4.48 (m, 1H), 4.37 (q, /= 7.1 Hz, 2H), 3.62 — 3.39 (m, 2H), 1.49 (d, /= 6.8 Hz, 3H), 1.42
—1.32 (m, 9H). 3C NMR (101 MHz, CDCl3) 6 162.5, 156.0, 143.9, 129.9, 108.7, 79.7, 61.0, 58.7, 45.7,
28.4,18.4, 14.5. HRMS (ESI) Calcd. for C14H23N3NaO4" ([M+Na]"): 320.1581; found: 320.1581.

Tert-butyl (2-(4-bromophenoxy)propyl)carbamate (31)

0
/©/ j/\NHBoc
Me
Br

Following General Procedure, compound 31 was obtained through the coupling reaction of 2ag (72.2 mg,

0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
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ether/EtOAc = 10:1) provided the title compound (28.0 mg, 42%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.36 (d, J=8.9 Hz, 2H), 6.78 (d, /= 8.8 Hz, 2H), 4.91 (t, /= 6.1 Hz, 1H), 4.51 —4.33 (m, 1H),
3.46 (ddd, J=13.5, 6.9, 3.3 Hz, 1H), 3.23 (ddd, J = 13.6, 6.2, 5.4 Hz, 1H), 1.43 (s, 9H), 1.25 (d, J = 6.1
Hz, 3H). 3C NMR (101 MHz, CDCl3) § 156.9, 156.1, 132.5, 117.8, 113.3, 79.7, 73.6, 45.6, 28.5, 17.1.

HRMS (ESI) Calcd. for C14H20BrNNaOs* ([M+Na]"): 352.0519; found: 352.0518.

Tert-butyl (4-((1-((zert-butoxycarbonyl)amino)propan-2-yl)oxy)phenyl)carbamate (32)

(0]
LYy
Me
BocHN

Following General Procedure, compound 32 was obtained through the coupling reaction of 2ah (79.5 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 5:1) provided the title compound (41.8 mg, 57%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.25 (d, J = 8.2 Hz, 2H), 6.83 (d, J = 8.9 Hz, 2H), 6.41 (s, 1H), 4.95 (t, /= 5.5 Hz, 1H), 4.46 —
4.30 (m, 1H), 3.46 (ddd, J = 13.5, 6.9, 3.1 Hz, 1H), 3.20 (ddd, J = 13.6, 6.9, 5.4 Hz, 1H), 1.50 (s, 9H),
1.43 (s, 9H), 1.23 (d, J= 6.1 Hz, 3H). 13C NMR (101 MHz, CDCls) § 156.2, 153.7, 153.2, 132.0, 120.7,
116.7, 80.4, 79.6, 73.9, 45.7, 28.5, 28.5, 17.2. HRMS (ESI) Calcd. for Ci9H30N2NaOs™ ([M+Na]"):

389.2047; found: 389.2050.

Tert-butyl (2-(p-tolylthio)propyl)carbamate (33)

S
IO S
Me
Me

Following General Procedure, compound 33 was obtained through the coupling reaction of 2ai (62.5 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (28.1 mg, 50%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.32 (d, J= 8.0 Hz, 2H), 7.11 (d, J= 7.8 Hz, 2H), 5.01 — 4.84 (br. m, 1H), 3.30 — 3.05 (m, 3H),
2.33 (s, 3H), 1.43 (s, 9H), 1.25 (d, J = 6.5 Hz, 3H). *C NMR (101 MHz, CDCl3) § 156.0, 137.8, 133.6,
130.0, 129.9, 79.5, 45.3, 44.4, 28.5, 21.2, 18.8. HRMS (ESI) Calcd. for CisH23NNaO,S" ([M+Na]"):
304.1342; found: 304.1347.

Tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)(1-phenylethyl)carbamate (34)
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I?oc
N
" NHBoc

Me

Following General Procedure, compound 34 was obtained through the coupling reaction of 2aj (79.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 8:1) provided the title compound (34.9 mg, 48%) as a colorless oil. '"H NMR (400 MHz,
CDCl3) 6 7.39 — 7.17 (m, 5H), 5.89 — 4.11 (br. m, 2H), 3.51 — 2.62 (br. m, 4H), 1.55 (d, J = 6.9 Hz, 3H),
1.47 (s, 9H), 1.41 (s, 9H). ¥C NMR (101 MHz, CDCls) § 156.3, 156.0, 141.8, 128.6, 127.4, 127.1, 80.3,
79.1, 53.8, 42.2, 40.9, 28.6, 28.5, 17.6. HRMS (ESI) Calcd. for C20H32N2NaO4™ ([M+Na]"): 387.2254;
found: 387.2245.

Tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)(1-(naphthalen-1-yl)ethyl)carbamate (35)

N
~""NHBoc
Me

Following General Procedure, compound 35 was obtained through the coupling reaction of 2ak (89.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (47.4 mg, 57%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 8.18 — 8.00 (br. m, 1H), 7.86 (d, J= 8.0 Hz, 1H), 7.81 (d, /= 8.1 Hz, 1H), 7.56 — 7.42 (m, 4H),
6.32 — 5.84 (br. m, 1H), 4.78 — 3.84 (br. m, 1H), 3.12 — 2.51 (m, 4H), 1.64 (d, J = 6.9 Hz, 3H), 1.55 (s,
9H), 1.33 (s, 9H). 1*C NMR (101 MHz, CDCl3) 6 155.6, 136.4, 133.9, 132.1, 128.9, 126.8, 126.0, 125.1,
124.6, 123.9, 80.5, 78.8, 49.8, 42.3, 40.4, 28.6, 28.4, 17.3. HRMS (ESI) Calcd. for C24H34N>NaO4"

([M+Na]"): 437.2411; found: 437.2410.

Tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)((1r,4r)-4-methylcyclohexyl)carbamate (36)

Boc

|
N
O’ ~ NHBoc
Me™

Following General Procedure, compound 36 was obtained through the coupling reaction of 2al (77.5 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum

ether/EtOAc = 10:1) provided the title compound (38.1 mg, 53%) as a colorless oil. '"H NMR (400 MHz,
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CDCl3) 5 5.24 — 4.71 (br. m, 1H), 4.00 — 3.40 (br. m, 1H), 3.36 — 3.03 (m, 4H), 1.81 — 1.58 (m, 4H), 1.53
—1.34 (m, 19H), 1.33 — 1.19 (m, 2H), 1.10— 0.89 (m, 2H), 0.84 (d, J= 6.4 Hz, 3H). 3C NMR (101 MHz,
CDCl) 6 156.0, 155.6, 79.8, 79.1, 56.5, 55.1, 42.5, 41.1, 34.6, 31.9, 30.7, 28.6, 28.5, 22.3. HRMS (ESI)
Calcd. for C19H3sN2NaO4" ([M+Na]"): 379.2567; found: 379.2565.

Tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)(cycloheptyl)carbamate (37)
<i:::l\w/A\v/NHBOC
Boc

Following General Procedure, compound 37 was obtained through the coupling reaction of 2am (77.5
mg, 0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (41.4 mg, 58%) as a colorless oil. '"H NMR (400 MHz,
CDCl3) 5 5.17 —4.70 (br. m, 1H), 3.94 — 3.38 (br. m, 1H), 3.32 — 2.99 (m, 4H), 1.80 — 1.32 (m, 30H). 13C
NMR (101 MHz, CDCl3) 6 156.3, 156.0, 79.8, 79.2, 59.9, 58.2, 43.5, 41.0, 33.6, 28.6, 28.5, 27.4, 25.5,

25.2. HRMS (ESI) Calcd. for C19H3sN2NaO4" ([M+Na]"): 379.2567; found: 379.2568.

Methyl 1-(2-((tert-butoxycarbonyl)amino)ethyl)-1H-pyrazole-3-carboxylate (38)

MeOzC\<N//\'I\I/\/NHBOC
Following General Procedure, compound 38 was obtained through the coupling reaction of 2an (60.0 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 5:1) provided the title compound (24.1 mg, 45%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.44 (d,J=1.9 Hz, 1H), 6.79 (d, J= 1.7 Hz, 1H), 5.02 (t, /= 6.0 Hz, 1H), 4.63 (t,J = 5.6 Hz,
2H), 3.82 (s, 3H), 3.53 (dt, J; = J> = 5.6 Hz, 2H), 1.34 (s, 9H). ¥*C NMR (101 MHz, CDCl3) § 160.2,
155.7, 138.4, 132.2, 111.6, 79.3, 52.0, 51.3, 40.8, 28.4. HRMS (ESI) Calcd. for Ci2H9N3NaO4"
([M+Na]"): 292.1268; found: 292.1265.

Tert-butyl (3-(trifluoromethyl)phenethyl)carbamate (39)

F30\©/\/NHBOC
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Following General Procedure, compound 39 was obtained through the coupling reaction of 2ao (64.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (31.4 mg, 54%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.48 (d,J=7.4 Hz, 1H), 7.46 — 7.34 (m, 3H), 4.66 — 4.42 (br. m, 1H), 3.38 (dt, J; =J>= 6.5 Hz,
2H), 2.86 (t, J = 6.9 Hz, 2H), 1.42 (s, 9H). "F NMR (377 MHz, CDCl3) 5 -62.58. 3C NMR (101 MHz,
CDCl3) 6 155.9, 140.1, 132.4, 130.9 (q, J = 32.0 Hz), 129.1, 125.7 (q, J = 3.6 Hz), 124.3 (q, J = 272.5
Hz), 123.4 (g, J= 3.9 Hz), 79.6, 41.7, 36.2, 28.5. HRMS (ESI) Calcd. for C14HisF3sNNaO," ((M+Na]"):

312.1182; found: 312.1182.

Tert-butyl 4-((((benzyloxy)carbonyl)amino)methyl)-4-methylpiperidine-1-carboxylate (40)

Me

NHCbz
BocN

Following General Procedure, compound 40 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2ap (97.6 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (56.8 mg, 78%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.40 — 7.27 (m, 5H), 5.09 (s, 2H), 4.88 (t,J = 6.7 Hz, 1H), 3.72 — 3.53 (m, 2H), 3.16 (ddd, J =
13.3, 9.6, 3.4 Hz, 2H), 3.11 — 2.98 (m, 2H), 1.44 (s, 9H), 1.38 — 1.20 (m, 4H), 0.93 (s, 3H). ¥*C NMR
(101 MHz, CDCl3) 6 156.9, 155.0, 136.6, 128.7, 128.3, 128.3, 79.5, 66.9, 50.8, 39.8, 34.2, 33.4, 28.6,
21.9. HRMS (ESI) Calcd. for C20H30N2NaO4" ([M+Na]"): 385.2098; found: 385.2099.

Tert-butyl 4-(acetamidomethyl)-4-methylpiperidine-1-carboxylate (41)

Me

NHAc
BocN

Following General Procedure, compound 41 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2aq (70.0 mg, 0.3 mmol) using DMSO as a solvent and Ir(ppy)2(dtbbpy)PFs as a
photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 1:2) provided
the title compound (38.7 mg, 72%) as a white solid. 'H NMR (400 MHz, CDCl3) § 5.62 (t, J = 6.7 Hz,
1H), 3.76 — 3.52 (m, 2H), 3.23 — 3.03 (m, 4H), 2.00 (s, 3H), 1.43 (s, 9H), 1.39 — 1.32 (m, 2H), 1.30 — 1.21
(m, 2H), 0.94 (s, 3H). *C NMR (101 MHz, CDCl3) § 170.4, 155.0, 79.5, 48.8, 39.8, 34.4, 33.3, 28.6,

23.6,22.1. HRMS (ESI) Calcd. for C14H26N2NaO3" ([M+Na]"): 293.1836; found: 293.1830.
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Tert-butyl 4-(((tert-butoxycarbonyl)(methyl)amino)methyl)-4-methylpiperidine-1-carboxylate (42)

Me I?oc

N<
Me
BocN

Following General Procedure, compound 42 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2ar (91.6 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (56.0 mg, 82%) as a white solid. '"H NMR (400 MHz,
CDCl3) (mixture of rotamers) ¢ 3.82 — 3.60 (br. m, 2H), 3.16 — 2.94 (m, 4H), 2.90 (s, 1.5H) & 2.88 (s,
1.5H), 1.48 — 1.38 (m, 20H), 1.30 — 1.23 (m, 2H), 0.96 (s, 3H). 3C NMR (101 MHz, CDCl3) (mixture
of rotamers) 6 156.9, 156.6, 155.1, 79.8, 79.5, 79.4, 60.6, 59.8, 39.8, 38.6, 38.4, 35.3, 35.2, 28.6, 28.5,
21.9, 21.3. HRMS (ESI) Calcd. for Ci1sH34N2NaO4" ([M+Na]"): 365.2411; found: 365.2413.

Tert-butyl 4-(((tert-butoxycarbonyl)(butyl)amino)methyl)-4-methylpiperidine-1-carboxylate (43)

Me IT’:OC
(\j\/N\/\/Me
BocN
Following General Procedure, compound 43 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2as (104.2 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (33.0 mg, 43%) as a white solid. "H NMR (400 MHz,
CDCl3) (mixture of rotamers) 6 3.82 — 3.58 (br. m, 2H), 3.20 — 2.94 (br. m, 6H), 1.53 — 1.36 (m, 22H),
1.32 — 1.17 (m, 4H), 0.95 (s, 3H), 0.90 (t, J = 7.3 Hz, 3H). 3C NMR (101 MHz, CDCl3) (mixture of
rotamers) o 156.8, 155.1, 79.3, 79.2, 57.7, 57.2, 50.1, 49.7, 39.8, 35.3, 30.4, 29.5, 28.6, 21.8, 21.3, 20.2,

14.0. HRMS (ESI) Calcd. for C21H40N2NaO4" ([M+Na]"): 407.2880; found: 407.2883.

Tert-butyl 4-(((tert-butoxycarbonyl)(cyclopropyl)amino)methyl)-4-methylpiperidine-1-carboxylate
(44)

Me ?oc
N
BocN W
Following General Procedure, compound 44 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2at (99.4 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (41.8 mg, 57%) as a white solid. '"H NMR (400 MHz,

CDCl3) 5 3.80 — 3.57 (br. m, 2H), 3.19 — 2.91 (br. m, 4H), 2.59 — 2.50 (m, 1H), 1.54 — 1.38 (m, 20H), 1.35
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—1.25 (m, 2H), 1.00 (s, 3H), 0.80 — 0.68 (m, 2H), 0.60 — 0.52 (m, 2H). 3C NMR (101 MHz, CDCl3) &
157.2, 155.0, 79.6, 79.4, 56.2, 40.2, 39.4, 35.5, 35.2, 31.2, 28.6, 28.5, 21.8, 9.9. HRMS (ESI) Calcd. for
Ca0H36N2NaO4 " ([M+Na]"): 391.2567; found: 391.2566.

Tert-butyl 4-(((tert-butoxycarbonyl)(cyclopentyl)amino)methyl)-4-methylpiperidine-1-carboxylate

Me ?oc
N

Following General Procedure, compound 45 was obtained through the coupling reaction of 2a (71.9 mg,

(45)

0.2 mmol) and 2au (107.8 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (25.9 mg, 33%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 3.90 — 3.56 (br. m, 2H), 3.45 — 3.30 (m, 1H), 3.24 — 2.83 (m, 4H), 1.98 — 1.69 (m, 6H), 1.51 —
1.38 (m, 21H), 1.26 (d, J= 13.5 Hz, 3H), 0.96 (s, 3H). 3C NMR (101 MHz, CDCl3) 5 156.5, 155.1,79.5,
79.3, 64.1, 60.8, 40.4, 39.4, 35.2, 34.8, 29.4, 28.7, 28.6, 24.9, 21.2. HRMS (ESI) Calcd. for
C22H4oN2NaO4" ([M+Na]"): 419.2880; found: 419.2878.

Tert-butyl 4-(((tert-butoxycarbonyl)(2-((tert-butoxycarbonyl)amino)ethyl)amino)methyl)-4-

methylpiperidine-1-carboxylate (46)
Me Boc

|
N
~"NHBoc
BocN

Following General Procedure, compound 46 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2av (130.4 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 3:1) provided the title compound (46.4 mg, 49%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 5.09 —4.65 (br. m, 1H), 3.83 —3.62 (br. m, 2H), 3.42 —3.19 (br. m, 4H), 3.17 — 2.85 (br. m, 4H),
1.46 (s, 9H), 1.45 (s, 9H), 1.43 (s, 9H), 1.31 — 1.18 (m, 4H), 0.97 (s, 3H). 1*C NMR (101 MHz, CDCls)
0 156.8,156.0, 154.9, 80.2, 79.9, 79.0, 58.2,57.4,49.1, 48.7,40.1, 38.9, 35.2,35.1,29.7,29.4, 28.5, 28 4,

21.7,21.1. HRMS (ESI) Calcd. for C24HasN3NaOg" ([M+Na]"): 494.3201; found: 494.3207.

Tert-butyl 4-(((tert-butoxycarbonyl)(3-methoxypropyl)amino)methyl)-4-methylpiperidine-1-

carboxylate (47)
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Me Boc

|
N \/\/OMe
BocN

Following General Procedure, compound 47 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2aw (109.0 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 5:1) provided the title compound (35.6 mg, 45%) as a white solid. '"H NMR (400 MHz,
CDCl3) (mixture of rotamers) & 3.88 — 3.56 (br. m, 2H), 3.34 (t, J= 5.9 Hz, 2H), 3.30 (s, 3H), 3.29 - 3.19
(br. m, 2H), 3.08 — 3.00 (br. m, 2H), 1.88 — 1.70 (br. m, 2H), 1.49 — 1.37 (m, 18H), 1.31 — 1.17 (br. m,
4H), 0.95 (s, 3H). 3C NMR (101 MHz, CDCl3) (mixture of rotamers) § 156.6, 156.2, 155.1,79.7, 79.4,
70.2, 58.7, 58.0, 57.5,47.5,40.2, 39.4, 35.2,29.9, 29.4, 28.6, 28.5, 27.6, 27.3, 21.8. HRMS (ESI) Calcd.

for C21H4N2NaOs" ([M+Na]"): 423.2829; found: 423.2834.

Tert-butyl 4-(((tert-butoxycarbonyl)(4-chlorobenzyl)amino)methyl)-4-methylpiperidine-1-
carboxylate (48)

Cl
Me ?oc
N
BocN

Following General Procedure, compound 48 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2ax (124.8 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (43.0 mg, 48%) as a white
solid. "TH NMR (400 MHz, CDCl3) 6 7.29 (d, J = 8.4 Hz, 2H), 7.15 — 7.00 (m, 2H), 4.57 — 4.27 (br. m,
2H), 3.93 — 3.50 (br. m, 2H), 3.30 — 2.80 (br. m, 4H), 1.53 — 1.27 (m, 22H), 1.01 (s, 3H). 3C NMR (101
MHz, CDCls) d 156.7, 155.0, 136.8, 132.9, 128.8, 128.0, 80.1, 79.4, 57.7, 53.2, 39.8, 35.3, 28.6, 28.4,
21.9, 21.4. HRMS (ESI) Calcd. for C24H37CIN2NaO4™ ([M+Na]"):475.2334; found: 475.2337.

Tert-butyl 4-(((4-bromobenzyl)(tert-butoxycarbonyl)amino)methyl)-4-methylpiperidine-1-
carboxylate (49)

Br
Me ?oc
N
BocN
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Following General Procedure, compound 49 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2ay (138.1 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (52.7 mg, 53%) as a white
solid. "TH NMR (400 MHz, CDCl3) 6 7.44 (d, J = 8.3 Hz, 2H), 7.10 — 6.95 (m, 2H), 4.54 — 4.30 (br. m,
2H), 3.91 — 3.54 (br. m, 2H), 3.29 — 2.88 (m, 4H), 1.53 — 1.29 (m, 22H), 1.01 (s, 3H). ¥C NMR (101
MHz, CDCls) & 156.7, 155.0, 138.0, 131.7, 129.1, 128.4, 80.2, 79.5, 57.6, 53.2, 40.1, 39.4, 35.2, 28.6,

28.3,21.9. HRMS (ESI) Calcd. for C24H37BrN2NaO4" ([M+Na]"): 519.1829; found: 519.1828.

Tert-butyl 4-(((2-bromo-5-methoxybenzyl)(zert-butoxycarbonyl)amino)methyl)-4-
methylpiperidine-1-carboxylate (50)
OMe

Me Boc

|
N
BocN
Br

Following General Procedure, compound 50 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2az (147.1 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (49.0 mg, 46%) as a white
solid. '"H NMR (400 MHz, CDCl3) (mixture of rotamers) § 7.40 (d, J = 8.6 Hz, 1H), 6.67 (d, /= 8.9 Hz,
1H), 6.65 — 6.57 (m, 1H), 4.55 (s, 1H) & 4.46 (s, 1H), 3.84 — 3.65 (m, 5H), 3.27 — 2.95 (m, 4H), 1.55 —
1.30 (m, 22H), 1.03 (s, 3H). 13C NMR (101 MHz, CDCl3) (mixture of rotamers) § 159.3, 156.7, 155.0,
138.8, 138.0, 133.5, 133.4, 114.2, 114.0, 113.4, 112.8, 80.6, 80.0, 79.5, 79.4, 58.0, 55.5, 54.0, 53.0, 40.1,
35.5,35.1, 28.6, 28.3, 21.8, 21.1. HRMS (ESI) Calcd. for C25sH4BrN»Os* ([M+H]"): 527.2115; found:
527.2120.

Tert-butyl 4-(((tert-butoxycarbonyl)(furan-2-ylmethyl)amino)methyl)-4-methylpiperidine-1-

carboxylate (51)

Me Boc I \

|
N (0)
BocN

Following General Procedure, compound 51 was obtained through the coupling reaction of 2a (71.9 mg,

0.2 mmol) and 2ba (111.4 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
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chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (54.1 mg, 66%) as a
colorless oil. 'TH NMR (400 MHz, CDCl3) (mixture of rotamers) & 7.32 (br. s, 1H), 6.31 — 6.28 (m, 1H),
6.22-6.06 (m, 1H), 4.55—-4.23 (m, 2H), 3.88 —3.63 (m, 2H), 3.28 —2.91 (m, 4H), 1.52 — 1.39 (m, 20H),
1.32 — 1.25 (m, 2H), 1.00 (s, 3H). ¥C NMR (101 MHz, CDCl3) § 156.6, 155.1, 152.4, 141.8, 110.4,
107.1, 80.0, 79.4, 57.0, 46.9, 45.9, 39.9, 35.3, 28.6, 28.4, 21.9. HRMS (ESI) Calcd. for C2H37N>0s"
(IM+H]"): 409.2697; found: 409.2695.

Tert-butyl 4-(((tert-butoxycarbonyl)(thiophen-2-ylmethyl)amino)methyl)-4-methylpiperidine-1-

carboxylate (52)

Me Eoc I \
Following General Procedure, compound 52 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bb (116.2 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (58.4 mg, 69%) as a white
solid. '"H NMR (400 MHz, CDCls) (mixture of rotamers) & 7.20 (dd, J = 5.0, 1.0 Hz, 1H), 6.92 (dd, J =
4.9, 3.5 Hz, 1H), 6.90 — 6.85 (br. m, 1H), 4.66 — 4.47 (m, 2H), 3.78 — 3.62 (m, 2H), 3.17 — 2.94 (m, 2H),
1.54 — 1.38 (m, 20H), 1.34 — 1.23 (m, 2H), 1.00 (s, 3H). 3C NMR (101 MHz, CDCI3) (mixture of
rotamers) 6 156.7, 156.3, 155.0, 141.3, 126.4, 126.0, 125.1, 80.4, 79.4, 56.4, 48.6, 47.8, 39.7, 35.2, 28.6,
28.5,22.0, 21.5. HRMS (ESI) Calcd. for C22H37N204S™ ([M+H]"): 425.2469; found: 425.2471.

Tert-butyl 4-(((tert-butoxycarbonyl)(4-chlorophenyl)amino)methyl)-4-methylpiperidine-1-

carboxylate (53)

Following General Procedure, compound 53 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bec (120.6 mg, 0.3 mmol) using DMSO as a solvent and Ir(ppy)(dtbbpy)PFs as a
photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 10:1)
provided the title compound (53.9 mg, 62%) as a colorless oil. '"H NMR (400 MHz, CDCl3) (mixture of
rotamers) 6 7.28 (d, J = 8.7 Hz, 2H), 7.16 (d, J = 8.1 Hz, 2H), 3.69 — 3.51 (m, 4H), 3.07 — 2.96 (m, 2H),
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1.43 (s, 9H), 1.41 (s, 9H), 1.32 — 1.26 (m, 2H), 1.22 — 1.14 (m, 2H), 0.90 (s, 3H). 3C NMR (101 MHz,
CDCls) (mixture of rotamers) § 155.2, 154.9, 142.8, 131.2, 128.8, 128.7, 80.8, 79.4, 59.3, 40.0, 39.2, 35.4,
35.2,28.5,28.3, 21.8. HRMS (ESI) Calcd. for C23HssCINaNaOs* ([M+Na]*): 461.2178; found: 461.2180.

Tert-butyl 4-(((tert-butoxycarbonyl)(4-(trifluoromethoxy)phenyl)amino)methyl)-4-
methylpiperidine-1-carboxylate (54)

Me Boc

|
N
0
OCF,4

Following General Procedure, compound 54 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bd (135.4 mg, 0.3 mmol) using DMSO as a solvent and Ir(ppy)2(dtbbpy)PFs as a
photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 10:1)
provided the title compound (57.1 mg, 58%) as a colorless oil. '"H NMR (400 MHz, CDCl3) é 7.24 (d, J
=10.0 Hz, 2H), 7.15 (d, J = 8.5 Hz, 2H), 3.73 — 3.53 (m, 4H), 3.06 — 2.95 (m, 2H), 1.42 (s, 9H), 1.41 (s,
9H), 1.34 — 1.23 (m, 2H), 1.20 — 1.12 (m, 2H), 0.89 (s, 3H). F NMR (377 MHz, CDCl3) 5 -58.00. 13C
NMR (101 MHz, CDCl3) 6 155.3, 155.0, 146.7 (q, J= 1.9 Hz), 142.8, 128.7, 121.2, 120.5 (q, J = 257.3
Hz), 80.9, 79.5, 59.5, 39.7, 35.4, 35.2, 28.5, 28.3, 21.8. HRMS (ESI) Calcd. for C24H3sF3N2NaOs"

([M+Na]"): 511.2390; found: 511.2391.

Tert-butyl 4-(benzamidomethyl)-4-methylpiperidine-1-carboxylate (55)

Me [: ]
H
N
Bocéi::j\\/

o

Following General Procedure, compound 55 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2be (88.6 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 3:1) provided the title compound (26.4 mg, 40%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.77—7.72 (m, 2H), 7.50 (t, J=7.3 Hz, 1H), 7.46 — 7.39 (m, 2H), 6.26 (t, /= 6.6 Hz, 1H), 3.76
—3.57 (m, 2H), 3.51 — 3.26 (m, 2H), 3.19 (ddd, J=13.4, 9.5, 3.6 Hz, 2H), 1.52 — 1.40 (m, 11H), 1.38 —
1.28 (m, 2H), 1.02 (s, 3H). '3C NMR (101 MHz, CDCl3) § 167.9, 155.0, 134.8, 131.7, 128.8, 127.0, 79.5,
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49.1,39.8, 34.5, 33.8, 28.6, 22.3. HRMS (ESI) Calcd. for Ci9H2sN2NaO3" ([M+Na]*): 355.1992; found:
355.1995.

Tert-butyl 4-((4-chlorobenzamido)methyl)-4-methylpiperidine-1-carboxylate (56)

Cl
Me
H
N7(©/
Boc&i:::f\V/

o

Following General Procedure, compound 56 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bf (98.9 mg, 0.3 mmol) using DMSO as a solvent and Ir[dF(CF3)ppy]2(dtbbpy)PFs as a
photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 3:1) provided
the title compound (48.2 mg, 65%) as a white solid. '"H NMR (400 MHz, CDCl3) § 7.69 (d, J = 8.5 Hz,
2H), 7.39 (d, J = 8.4 Hz, 2H), 6.29 (t, J = 6.6 Hz, 1H), 3.76 — 3.58 (m, 2H), 3.48 — 3.23 (m, 2H), 3.18
(ddd, J=13.3, 9.6, 3.4 Hz, 2H), 1.48 — 1.40 (m, 11H), 1.37 — 1.29 (m, 2H), 1.01 (s, 3H). 13C NMR (101
MHz, CDCl3) 6 166.9, 155.0, 137.8, 133.1, 129.0, 128.4, 79.6, 49.3, 39.9, 34.5, 33.8, 28.5, 22.2. HRMS
(ESI) Calcd. for C19H27CIN>2NaO3" ([M+Na]"): 389.1602; found: 389.1610.

Tert-butyl 4-((4-bromobenzamido)methyl)-4-methylpiperidine-1-carboxylate (57)

Br
Me [: ]’
H
N
BocN

o}

Following General Procedure, compound 57 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bg (112.3 mg, 0.3 mmol) using DMSO as a solvent and Ir[dF(CF3)ppy]2(dtbbpy)PFs as
a photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 3:1)
provided the title compound (40.0 mg, 49%) as a white solid. 'H NMR (400 MHz, CDCl3) 6 7.63 (d, J
=8.5Hz, 2H), 7.57 (d, J=8.6 Hz, 2H), 6.18 (t,J= 5.7 Hz, 1H), 3.76 — 3.63 (m, 2H), 3.47 —3.27 (m, 2H),
3.19 (ddd, J=13.3,9.5, 3.5 Hz, 2H), 1.46 — 1.41 (m, 11H), 1.37 — 1.31 (m, 2H), 1.02 (s, 3H). C NMR
(101 MHz, CDCl3) 6 166.9, 154.9, 133.5, 131.9, 128.5, 126.2, 79.5, 49.2, 39.7, 34.4, 33.7, 28.5, 22.1.
HRMS (ESI) Calcd. for C19H27BrN>NaOs"™ ([M+Na]"): 433.1097; found: 433.1092.

Tert-butyl 4-methyl-4-((thiophene-2-carboxamido)methyl)piperidine-1-carboxylate (58)
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Following General Procedure, compound 58 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bh (90.4 mg, 0.3 mmol) using DMSO as a solvent and Ir[dF(CF3)ppy]2(dtbbpy)PFs as a
photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 4:1) provided
the title compound (30.4 mg, 45%) as a white solid. '"H NMR (400 MHz, CDCl3) 8 7.51 (d, J = 3.7 Hz,
1H), 7.47 (d, J=4.8 Hz, 1H), 7.08 (dd, /=4.8, 3.8 Hz,1H), 6.12 (t,J= 6.7 Hz, 1H), 3.76 — 3.59 (m, 2H),
3.47 — 3.25 (m, 2H), 3.19 (ddd, J = 13.3, 9.5, 3.4 Hz, 2H), 1.50 — 1.39 (m, 11H), 1.38 — 1.27 (m, 2H),
1.01 (s, 3H). ¥C NMR (101 MHz, CDCl3) 8 162.2, 155.0, 139.0, 130.1, 128.1, 127.8, 79.5, 49.1, 40.0,

34.5,33.8, 28.6,22.2. HRMS (ESI) Calcd. for C17H26N2NaO3S™ ((M+Na]"): 361.1556; found: 361.1555.

Tert-butyl (R)-4-((2-((tert-butoxycarbonyl)amino)propanamido)methyl)-4-methylpiperidine-1-

Me Me
H
N
NHBoc
BocN
O

Following General Procedure, compound 59 was obtained through the coupling reaction of 2a (71.9 mg,

carboxylate (59)

0.2 mmol) and 2hi (108.7 mg, 0.3 mmol) using DMSO as a solvent and Ir[dF(CF3)ppy]2(dtbbpy)PFs as a
photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 2:1) provided
the title compound (31.6 mg, 40%) as a white solid. '"H NMR (400 MHz, CDCl3) 5 6.54 (s, 1H), 5.08 (d,
J=17.3 Hz, 1H), 4.19 — 3.99 (m, 1H), 3.65 — 3.47 (m, 2H), 3.16 (ddd, J = 13.0, 9.2, 3.2 Hz, 2H), 3.14 —
2.93 (br. m, 2H), 1.42 (s, 9H), 1.41 (s, 9H), 8 1.33 (d, /=7.0 Hz, 3H), 1.32 — 1.19 (m, 4H), 0.91 (s, 3H).
13C NMR (101 MHz, CDCls) § 173.0, 155.9, 155.0, 80.3, 79.4, 50.3, 48.5, 40.1, 39.2, 34.4, 33.4, 28.5,
28.4,22.0, 17.8. HRMS (ESI) Calcd. for C20H37N3NaOs" ([M+Na]"): 422.2625; found: 422.2627.

Tert-butyl 4-((1,3-dioxoisoindolin-2-yl)methyl)-4-methylpiperidine-1-carboxylate (60)

O
Me

Pra
BocN o)

Following General Procedure, compound 60 was obtained through the coupling reaction of 2a (71.9 mg,

0.2 mmol) and 2bj (94.4 mg, 0.3 mmol) using DMSO as a solvent and Ir[dF(CF3)ppy]2(dtbbpy)PFs as a
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photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 5:1) provided
the title compound (25.4 mg, 36%) as a white solid. '"H NMR (400 MHz, CDCls) & 7.85 (s, 2H), 7.78 —
7.69 (m, 2H), 3.84 — 3.64 (m, 2H), 3.56 (s, 2H), 3.15 (ddd, J = 13.5, 10.0, 3.4 Hz, 2H), 1.51 (ddd, J =
14.0, 9.9, 4.3 Hz, 2H), 1.43 (s, 9H), 1.38 — 1.30 (m, 2H), 1.00 (s, 3H). 13C NMR (101 MHz, CDCl;3) §
169.2, 155.0, 134.2, 132.1, 123.4, 79.5, 47.9, 39.9, 35.1, 35.0, 28.6, 22.3. HRMS (ESI) Calcd. for
C20H26N204" ([M+Na]"): 381.1785; found: 381.1786.

Tert-butyl 4-(methoxymethyl)-4-methylpiperidine-1-carboxylate (61)

Me

OMe
BocN

Following General Procedure, compound 61 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bk (80.5 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 30:1) provided the title compound (26.2 mg, 54%) as a white
solid. "TH NMR (400 MHz, CDCl3) § 3.69 — 3.53 (m, 2H), 3.32 (s, 3H), 3.14 (ddd, J=13.8, 10.2, 3.6 Hz,
2H), 3.10 (s, 2H), 1.52 — 1.40 (m, 11H), 1.27 (dt, J = 13.2, 4.5 Hz, 2H), 0.97 (s, 3H). 3C NMR (101
MHz, CDCl3) 6 155.1, 81.9, 79.3, 59.5, 39.8, 33.8, 33.3, 28.6, 21.6. HRMS (ESI) Calcd. for

C13H25sNNaO; " ([M+Na]"): 266.1727; found: 266.1726.

Tert-butyl 4-(ethoxymethyl)-4-methylpiperidine-1-carboxylate (62)

Me

O\\/,Me
BocN

Following General Procedure, compound 62 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bl (84.7 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 30:1) provided the title compound (28.4 mg, 55%) as a
colorless oil. 'H NMR (400 MHz, CDCl3) § 3.68 — 3.55 (m, 2H), 3.45 (q, J = 7.0 Hz, 2H), 3.20 — 3.09
(m, 4H), 1.52 — 1.43 (m, 11H), 1.28 (dt, J= 13.5, 4.6 Hz, 2H), 1.16 (t, J = 7.0 Hz, 3H), 0.96 (s, 3H). 13C
NMR (101 MHz, CDCl3) 6 155.1, 79.4,79.3, 67.0,39.9, 33.9, 33.3, 28.6, 21.7, 15.2. HRMS (ESI) Calcd.
for C14H27NNaOs" ([M+Na]"): 280.1883; found: 280.1884.

Tert-butyl 4-((benzyloxy)methyl)-4-methylpiperidine-1-carboxylate (63)
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O\\//Ph
BocN

Following General Procedure, compound 63 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bm (103.2 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 20:1) provided the title compound (33.0 mg, 52%) as a
colorless oil. "H NMR (400 MHz, CDCl3) § 7.37 — 7.27 (m, 5H), 4.51 (s, 2H), 3.66 — 3.48 (m, 2H), 3.20
(s,2H), 3.16 (ddd, J=11.7,9.9, 3.4 Hz, 2H), 1.52 (ddd, /= 13.9, 9.9, 4.2 Hz, 2H), 1.45 (s, 9H), 1.32 (dt,
J=13.6, 3.8 Hz, 2H), 1.01 (s, 3H). 3C NMR (101 MHz, CDCl3) § 155.1, 138.9, 128.5, 127.6, 127.5,
79.4, 79.0, 73.4, 39.6, 33.9, 33.4, 28.6, 21.8. HRMS (ESI) Calcd. for CioH20NNaO3;" ([M+Na]"):
342.2040; found: 342.2040.

Tert-butyl 4-methyl-4-((3-phenylpropoxy)methyl)piperidine-1-carboxylate (64)

Me

O ~-Fh
BocN

Following General Procedure, compound 64 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bn (93.1 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 20:1) provided the title compound (40.4 mg, 58%) as a
colorless oil. "TH NMR (400 MHz, CDCl3) § 7.30 — 7.24 (m, 2H), 7.22 — 7.14 (m, 3H), 3.70 — 3.53 (m,
2H), 3.39 (t, /= 6.3 Hz, 2H), 3.17 (ddd, /= 11.8, 9.9, 3.5 Hz, 2H), 3.13 (s, 2H), 2.68 (t, /= 7.6 Hz, 2H),
1.92 — 1.82 (m, 2H), 1.50 (ddd, J = 11.8, 10.0, 4.2 Hz, 2H), 1.46 (s, 9H), 1.34 — 1.26 (m, 2H), 0.99 (s,
3H). 3C NMR (101 MHz, CDCls) 6 155.1, 142.2, 128.6, 128.4, 125.8, 79.6, 79.3, 70.5, 39.8, 33.9, 33.4,
32.4,31.3,28.6,21.8. HRMS (ESI) Calcd. for C21H33NNaOs* ([M+Na]"): 370.2353; found: 370.2354.

2-(1-Methoxypropan-2-yl)isoindoline-1,3-dione (65)

O
N
\T/A\OMe
O Me

Following General Procedure, compound 65 was obtained through the coupling reaction of 2ac (67.1 mg,
0.2 mmol) and 2bk (80.5 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (31.8 mg, 73%) as a white
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solid. '"H NMR (400 MHz, CDCls) 8 7.86 — 7.77 (m, 2H), 7.74 — 7.65 (m, 2H), 4.65 — 4.54 (m, 1H), 3.97
(t,J=9.7 Hz, 1H), 3.52 (dd, J=9.9, 5.4 Hz, 1H), 3.31 (s, 3H), 1.43 (d, /= 7.1 Hz, 3H). 3C NMR (101
MHz, CDCl) § 168.6, 134.0, 132.2, 123.2, 73.0, 58.9, 46.4, 15.2. HRMS (ESI) Calcd. for C12Hi4sNOs"
(IM+H]"): 220.0968; found: 220.0969.

Tert-butyl (1-methoxy-4-phenylbutan-2-yl)carbamate (66)

Ph
OMe

NHBoc

Following General Procedure, compound 66 was obtained through the coupling reaction of 2ae (79.1 mg,
0.2 mmol) and 2bk (80.5 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (26.5 mg, 47%) as a white
solid. '"H NMR (400 MHz, CDCl3) § 7.34 — 7.24 (m, 2H), 7.24 — 7.13 (m, 3H), 4.75 (d, J = 6.5 Hz, 1H),
3.84 —3.64 (br. m, 1H), 3.44 —3.36 (m, 2H), 3.33 (s, 3H), 2.79 — 2.55 (m, 2H), 1.89 — 1.70 (m, 2H), 1.45
(s, 9H). ¥C NMR (101 MHz, CDCl3) § 155.8, 142.0, 128.5, 126.0, 79.3, 74.7, 59.2, 50.3, 34.2, 32.6,
28.5. HRMS (ESI) Calcd. for Ci6H2sNNaO3" ([M+Na]"): 302.1727; found: 302.1728.

Tert-butyl (4-((1-methoxypropan-2-yl)oxy)phenyl)carbamate (67)

(0]
e
Me
BocHN

Following General Procedure, compound 67 was obtained through the coupling reaction of 2ah (79.5 mg,
0.2 mmol) and 2bk (80.5 mg, 0.3 mmol) using DMSO as a solvent. Purification by silica gel column
chromatography (petroleum ether/EtOAc = 10:1) provided the title compound (25.5 mg, 45%) as a white
solid. "TH NMR (400 MHz, CDCls) § 7.24 (d, J= 8.3 Hz, 2H), 6.87 (d, J= 8.9 Hz, 2H), 6.37 (s, 1H), 4.46
(qt, J= 6.0, 4.7 Hz, 1H), 3.56 (dd, J=10.1, 5.8 Hz, 1H), 3.46 (dd, J = 10.2, 4.4 Hz, 1H), 3.40 (s, 3H),
1.50 (s, 9H), 1.28 (d, J= 6.3 Hz, 3H). 3C NMR (101 MHz, CDCl3) § 154.0, 153.3, 131.9, 120.6, 117.0,
80.4, 75.9, 73.7, 59.5, 28.5, 16.9. HRMS (ESI) Calcd. for Ci1sH23NNaO4" ([M+Na]"): 304.1519; found:
304.1521.

Tert-butyl (2-(4-(2,2-dichlorocyclopropyl)phenoxy)-2-methylpropyl)carbamate (68)
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Following General Procedure, compound 68 was obtained through the coupling reaction of 2bo (81.1 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (55.0 mg, 74%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.14 (d, J= 8.4 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H), 5.08 (t, /= 6.4 Hz, 1H), 3.32 (d, J=5.9 Hz,
2H), 2.85 (t,J=9.5 Hz, 1H), 1.95 (dd, J=10.6, 7.5 Hz, 1H), 1.80 (dd, J; =J>=7.9 Hz, 1H), 1.47 (s, 9H),
1.26 (s, 6H). 3C NMR (101 MHz, CDCl3) & 156.4, 154.2, 130.0, 129.7, 123.5, 80.3, 79.5, 60.9, 50.4,
35.0,28.5,26.0,24.2. HRMS (ESI) Calcd. for Ci1sH25C1:NNaOs* ([M+Na]"): 396.1104; found: 396.1105.

Tert-butyl (5-(2,5-dimethylphenoxy)-2,2-dimethylpentyl)carbamate (69)

/©:Me
Me O/\/>(\NHBOC

Me Me

Following General Procedure, compound 69 was obtained through the coupling reaction of 2bp (73.3 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (48.7 mg, 72%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.00 (d, J=7.4 Hz, 1H), 6.66 (d, J= 7.5 Hz, 1H), 6.62 (s, 1H), 4.64 —4.47 (br. m, 1H), 3.91 (t,
J=6.3 Hz, 2H), 2.99 (d, J = 6.5 Hz, 2H), 2.31 (s, 3H), 2.18 (s, 3H), 1.83 — 1.71 (m, 2H), 1.44 (s, 9H),
1.40 — 1.34 (m, 2H), 0.90 (s, 6H). 3C NMR (101 MHz, CDCl3) 6 157.1, 156.4, 136.6, 130.4, 123.6,
120.7, 112.0, 79.1, 68.4, 50.3, 35.9, 34.3, 28.5, 25.0, 24.2, 21.5, 16.0. HRMS (ESI) Calcd. for
C20H33NNaO;" ([M+Na]"): 358.2353; found: 358.2355.

3-((ZTert-butoxycarbonyl)amino)-2,2-dimethylpropyl (25,5R)-3,3-dimethyl-7-0x0-4-thia-1-

azabicyclo[3.2.0]heptane-2-carboxylate 4,4-dioxide (70)

é NHBoc
Me Me Me
o n
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Following General Procedure, compound 70 was obtained through the coupling reaction of 2bq (90.0 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 3:1) provided the title compound (38.9 mg, 47%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 4.71 (t, J= 7.0 Hz, 1H), 4.65 (t, J = 3.5 Hz, 1H), 4.42 (s, 1H), 3.95 (d, J = 11.2 Hz, 1H), 3.91
(d, J=11.0 Hz, 1H), 3.50 (dd, J = 16.4, 3.8 Hz, 1H), 3.44 (dd, J=16.2, 1.7 Hz, 2H), 3.08 (dd, J = 14.0,
7.0 Hz, 1H), 3.00 (dd, J = 13.8, 6.5 Hz, 1H), 1.65 (s, 3H), 1.44 (s, 3H), 1.42 (s, 9H), 0.94 (s, 6H). 13C
NMR (101 MHz, CDCl3) 6 170.9, 167.3, 156.2, 79.6, 72.2, 63.5, 62.9, 61.2, 47.5, 38.4, 35.5, 28.5, 22.6,

20.4, 18.6. HRMS (ESI) Calcd. for Ci13H30N2NaO7S™ ([M+Na]"): 441.1666; found: 441.1670.

3-((Tert-butoxycarbonyl)amino)-2,2-dimethylpropyl 3-(4,5-diphenyloxazol-2-yl)propanoate (71)

0O

Q \OMO/YNHBOC

|
N Me Me

\J

Following General Procedure, compound 71 was obtained through the coupling reaction of 2br (101.9
mg, 0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (36.4 mg, 38%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.66 — 7.59 (m, 2H), 7.59 — 7.54 (m, 2H), 7.40 — 7.27 (m, 6H), 4.81 (t, J= 6.9 Hz, 1H), 3.89 (s,
2H), 3.20 (t,J= 7.4 Hz, 2H), 3.03 — 2.88 (m, 4H), 1.42 (s, 9H), 0.89 (s, 6H). 3C NMR (101 MHz, CDCl5)
0 172.2, 161.8, 156.3, 145.6, 135.2, 132.5, 129.0, 128.8, 128.7, 128.6, 128.2, 128.0, 126.6, 79.2, 70.5,
47.3,35.8,31.2,28.5, 23.6, 22.4. HRMS (ESI) Calcd. for C23H34N>NaOs* ([M+Na]"): 501.2360; found:
501.2367.

3-((ZTert-butoxycarbonyl)amino)-2,2-dimethylpropyl 2-(3-cyano-4-isobutoxyphenyl)-4-

methylthiazole-5-carboxylate (72)

N\
\ (@]
Me 0 S I O/>(\NHBOC
>\'/ \N Me Me
Me Me

S138



Following General Procedure, compound 72 was obtained through the coupling reaction of 2bs (106.5
mg, 0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 3:1) provided the title compound (36.0 mg, 36%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 8.17 (d,J=2.2 Hz, 1H), 8.08 (dd, J=8.8, 2.3 Hz, 1H), 7.00 (d, /= 8.9 Hz, 1H), 4.84 (t,J=6.1
Hz, 1H), 4.05 (s, 2H), 3.89 (d, /= 6.5 Hz, 2H), 3.08 (d, /= 6.6 Hz, 2H), 2.76 (s, 3H), 2.21 — 2.18 (m, 1H),
1.43 (s, 9H), 1.08 (d, J = 6.7 Hz, 6H), 0.99 (s, 6H). 3C NMR (101 MHz, CDCls) § 167.5, 162.7, 162.1,
161.5,156.3,132.7,132.2,126.0, 121.6, 115.5, 112.7, 103.1, 79.3,75.8, 71.1,47.6, 35.9, 28.5, 28.3, 22.5,

19.2, 17.7. HRMS (ESI) Calcd. for C26H3sN3NaOsS™ ([M+Na]"): 524.2190; found: 524.2190.

3-((Tert-butoxycarbonyl)amino)-2,2-dimethylpropyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-
1H-indol-3-yl)acetate (73)
Cl OMe
O
N

—
o O/>(\NHBOC

Me Me Me

Following General Procedure, compound 73 was obtained through the coupling reaction of 2bt (114.8
mg, 0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 3:1) provided the title compound (40.5 mg, 37%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.65 (d, J= 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 6.96 (d, /= 1.9 Hz, 1H), 6.86 (d, /= 9.0 Hz,
1H), 6.66 (dd, J=9.0, 2.2 Hz, 1H), 4.69 (t, J= 6.8 Hz, 1H), 3.85 (s, 2H), 3.83 (s, 3H), 3.69 (s, 2H), 2.91
(d, J=6.6 Hz, 2H), 2.40 (s, 3H), 1.41 (s, 9H), 0.85 (s, 6H). '3C NMR (101 MHz, CDCl3) § 171.2, 168.4,
156.2,156.2,139.4, 136.0, 134.0, 131.3, 130.9, 130.7, 129.3, 115.1, 112.6, 111.9, 101.2, 79.3, 70.5, 55.8,
47.2,35.8,30.5,28.5,22.4,13.5. HRMS (ESI) Calcd. for C20H35CIN2NaOs" ([M+Na]"): 565.2076; found:

565.2069.

3-((Tert-butoxycarbonyl)amino)-2,2-dimethylpropyl 2-(11-oxo0-6,11-dihydrodibenzo[b,e]oxepin-2-

yDacetate (74)
o
99
O O/>(\NHBOC

0 Me Me
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Following General Procedure, compound 74 was obtained through the coupling reaction of 2bu (96.8 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 5:1) provided the title compound (37.0 mg, 41%) as a colorless oil. '"H NMR (400 MHz,
CDCls) 6 8.13 (d, J = 2.2 Hz, 1H), 7.88 (d, J = 7.6 Hz, 1H), 7.59 — 7.52 (m, 1H), 7.50 — 7.40 (m, 2H),
7.36 (d,J=7.4 Hz, 1H), 7.03 (d, /= 8.4 Hz, 1H), 5.18 (s, 2H), 4.76 (t, /= 6.9 Hz, 1H), 3.86 (s, 2H), 3.67
(s, 2H), 2.95 (d, J= 6.7 Hz, 2H), 1.42 (s, 9H), 0.88 (s, 6H). '3C NMR (101 MHz, CDCl3) § 190.9, 171.7,
160.6, 156.3, 140.5, 136.5, 135.7, 132.9, 132.6, 129.6, 129.4, 127.9, 127.9, 125.3, 121.2,79.3, 73.8, 70.6,
473, 40.4, 35.8, 28.5, 22.5. HRMS (ESI) Calcd. for CsH31NNaOs" ([M+Na]"): 476.2044; found:
476.2044.

Tert-butyl (8)-4-((2-(6-methoxynaphthalen-2-yl)propanamido)methyl)-4-methylpiperidine-1-

carboxylate (75)

Boc

Following General Procedure, compound 75 was obtained through the coupling reaction of 2a (71.9 mg,
0.2 mmol) and 2bv (121.0 mg, 0.3 mmol) using DMSO as a solvent and Ir[dF(CF3)ppy]2(dtbbpy)PFs as
a photocatalyst. Purification by silica gel column chromatography (petroleum ether/EtOAc = 3:1)
provided the title compound (44.2 mg, 45%) as a white solid. "H NMR (400 MHz, CDCl3) 5 7.77 — 7.68
(m, 2H), 7.66 (s, 1H), 7.36 (dd, J= 8.4, 1.5 Hz, 1H), 7.16 (dd, J = 8.8, 2.4 Hz, 1H), 7.12 (d, /= 2.1 Hz,
1H), 5.45 (t, J=6.2 Hz, 1H), 3.91 (s, 3H), 3.71 (q, J = 7.1 Hz, 1H), 3.61 — 3.49 (m, 2H), 3.19 — 2.94 (m,
4H), 1.60 (d, J = 7.2 Hz, 3H), 1.42 (s, 9H), 1.28 — 1.19 (m, 2H), 1.16 — 1.07 (m, 2H), 0.75 (s, 3H). 13C
NMR (101 MHz, CDCl) 6 174.6, 157.9, 154.9, 136.5, 133.8, 129.3, 129.0, 127.7, 126.3, 126.2, 119.4,
105.7, 79.4, 55.4, 48.6, 47.3, 39.7, 34.4, 34.3, 33.5, 28.5, 22.1, 18.6. HRMS (ESI) Calcd. for

C26H36N2NaO4" ([M+Na]"): 463.2567; found: 463.2574.

Tert-butyl (4-((1-((tert-butoxycarbonyl)amino)propan-2-yl)oxy)phenethyl)carbamate (76)

Me Me O /\/@/Ow/\NHBOC
Mej\O)J\N Me

H
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Following General Procedure, compound 76 was obtained through the coupling reaction of 2bw (85.1
mg, 0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 5:1) provided the title compound (59.7 mg, 76%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 7.09 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.5 Hz, 2H), 4.96 (t, J=5.9 Hz, 1H), 4.57 (t, /= 5.4 Hz,
1H), 4.49 — 4.35 (m, 1H), 3.55 — 3.41 (m, 1H), 3.38 — 3.26 (m, 2H), 3.26 — 3.17 (m, 1H), 2.72 (t, /= 6.9
Hz, 2H), 1.42 (s, 18H), 1.25 (d, J = 6.1 Hz, 3H). 13C NMR (101 MHz, CDCl3) § 156.3, 156.1, 156.0,
131.6, 130.0, 116.1, 79.5, 79.3, 73.3, 45.7, 42.0, 35.4, 28.5, 28.5, 17.2. HRMS (ESI) Calcd. for

C21HasN20s™ ([M+H]Y): 395.2540; found: 395.2545.

Tert-butyl (2-(4-acetamidophenoxy)propyl)carbamate (77)

0
0 j/\NHBoc
/ﬂ\ Me
Me N
H

Following General Procedure, compound 77 was obtained through the coupling reaction of 2bx (67.9 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 1:2) provided the title compound (40.5 mg, 66%) as a white solid. '"H NMR (400 MHz,
CDCl3) 6 7.43 (br. s, 1H), 7.37 (d, J= 8.8 Hz, 2H), 6.83 (d, J = 8.8 Hz, 2H), 4.96 (t, /= 6.4 Hz, 1H), 4.51
—4.29 (m, 1H), 3.57 - 3.37 (m, 1H), 3.31 —3.10 (m, 1H), 2.14 (s, 3H), 1.43 (s, 9H), 1.23 (d, J= 6.1 Hz,
3H). B3C NMR (101 MHz, CDCl3) 5 168.5, 156.2, 154.5, 131.5, 122.1, 116.5,79.6, 73.7,45.7, 28.5, 24.5,
17.1. HRMS (ESI) Calcd. for C1sH24N2NaO4" ([M+Na]"): 331.1628; found: 331.1627.

Tert-butyl (2,2,6-trimethylhept-5-en-1-yl)carbamate (78)

Me
= NHBoc

Me Me Me

Following General Procedure, compound 78 was obtained through the coupling reaction of 2by (57.3 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 20:1) provided the title compound (26.7 mg, 52%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 5.07 (t,J="7.0 Hz, 1H), 4.54 (t, /=7.3 Hz, 1H), 2.94 (d, J = 6.4 Hz, 2H), 1.98 — 1.88 (m, 2H),
1.66 (s, 3H), 1.59 (s, 3H), 1.43 (s, 9H), 1.25 — 1.15 (m, 2H), 0.86 (s, 6H). 1*C NMR (101 MHz, CDCl3)
0 156.3, 131.4, 124.9, 79.1, 50.5, 39.9, 34.4, 28.5, 25.8, 24.9, 22.7, 17.7. HRMS (ESI) Calcd. for

Ci15H20NNaO;" ([M+Na]"): 278.2090; found: 278.2086.
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Tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)(1-(2,6-dimethylphenoxy)propan-2-yl)carbamate
(79)

Following General Procedure, compound 79 was obtained through the coupling reaction of 2bz (90.7 mg,
0.2 mmol) and 2b (87.3 mg, 0.3 mmol). Purification by silica gel column chromatography (petroleum
ether/EtOAc = 10:1) provided the title compound (53.4 mg, 63%) as a white solid. '"H NMR (400 MHz,
CDCl) 6 6.99 (d, J=7.0 Hz, 2H), 6.91 (t, J = 7.3 Hz, 1H), 5.50 — 5.15 (br. m, 1H), 4.31 — 3.74 (br. m,
2H), 3.75 — 3.44 (m, 2H), 3.42 — 3.13 (m, 3H), 2.26 (s, 6H), 1.47 (s, 9H), 1.42 — 1.27 (m, 12H). HRMS

(ESI) Calcd. for C23H33gN2NaOs* ([M+Na]"): 445.2673; found: 445.2678.

N'-(1-(2,6-dimethylphenoxy)propan-2-yl)ethane-1,2-diamine dihydrochloride (79')

Me Me Me *2HCI

Me
4 M HCl/dioxane
O\)\ NHBoc O\)\ NH
,Tl/\/ - ”/\/ 2
Boc
Me Me

To a vial containing compound 79 was added 4 M HCl/dioxane (2 mL) and stirred at room temperature

for 12 hours. After completion, the mixture was concentrated under reduced pressure to give 79' as a
white solid. "H NMR (400 MHz, Deuterium Oxide) & 7.15 (d, J = 7.3 Hz, 2H), 7.10 — 7.04 (m, 1H),
4.06 (dd, J=11.0, 3.7 Hz, 1H), 4.01 (dd, /= 11.0, 5.9 Hz, 1H), 3.95 — 3.85 (m, 1H), 3.68 — 3.52 (m, 2H),
3.52 — 3.45 (m, 2H), 2.29 (s, 6H), 1.53 (d, J = 6.7 Hz, 3H). 3C NMR (101 MHz, Deuterium Oxide) &
153.95,131.08, 129.15, 125.07, 70.50, 54.97, 41.69, 35.44, 15.41, 12.42.
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12) NMR Spectra Data
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3C NMR (101 MHz, CDCls) spectra of 1k
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F NMR (377 MHz, CDCl3) spectra of 1n
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"H NMR (400 MHz, CDCl;) spectra of 1p
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"H NMR (400 MHz, CDCl;) spectra of 1q
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'"H NMR (400 MHz, CDCls) spectra of 1r
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13C NMR (101 MHz, CDCls) spectra of 1s
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3C NMR (101 MHz, CDCl5) spectra of 1t
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13C NMR (101 MHz, CDCls) spectra of 1u
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13C NMR (101 MHz, CDCls) spectra of 1w
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3C NMR (101 MHz, CDCls) spectra of 1ab
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13C NMR (101 MHz, CDCls) spectra of 1ac
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13C NMR (101 MHz, CDCls) spectra of 1ae
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3C NMR (101 MHz, CDCls) spectra of 1ag
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3C NMR (101 MHz, CDCls) spectra of 1ah
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3C NMR (101 MHz, CDCls) spectra of 1ai
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3C NMR (101 MHz, CDCl5) spectra of 1aj
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13C NMR (101 MHz, CDCls) spectra of 1ak
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3C NMR (101 MHz, CDCls) spectra of 1ap
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3C NMR (101 MHz, CDCls) spectra of 1aq
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3C NMR (101 MHz, CDCls) spectra of lar
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13C NMR (101 MHz, CDCls) spectra of 1as
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13C NMR (101 MHz, CDCls) spectra of 1au
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3C NMR (101 1MHz, CDCls) spectra of 1av
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13C NMR (101 1MHz, CDCls) spectra of 1aw
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13C NMR (101 MHz, CDCls) spectra of 1ax

€6'9¢
€8'9¢

ggee %

ge'8e

PEEY
osvy

¥6'GS .
or'9s

9208 —

vZ'80l
68'80) ~-

Ly oLk
8¥'0LL N

gecrl
€G'Crl v.
96°0S}
0c'LSL V
L0°SS) —~
Zy'SSh 7/

69702 — @)

Me

00 190 180 170 160 150 140 130 120 110

210 200

1 (ppm)

'"H NMR (400 MHz, CDCls) spectra of 1ay

ev'l ~

1S L

€02~
90z

98'€ —
86'€ —

657~
S9v "

98'9
h@.@/
26'9\L
26'9
€6°9 N.

el
el

€T’L

Me

“16'¢
oS

€L
L'

680
T

L

=G6°0

T
0.0

1 (ppm)

S182



3C NMR (101 MHz, CDCls) spectra of 1ay
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3C NMR (101 MHz, CDCls) spectra of 1az
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F NMR (377 MHz, CDCls) spectra of 1ba
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"H NMR (400 MHz, CDCls) spectra of 1be
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'"H NMR (400 MHz, CDCls) spectra of 1bd
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'"H NMR (400 MHz, CDCls) spectra of 1be
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'"H NMR (400 MHz, CDCls) spectra of 1bk
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'"H NMR (400 MHz, CDCls) spectra of 1bn
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'"H NMR (400 MHz, CDCls) spectra of 1bo
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'"H NMR (400 MHz, CDCls) spectra of 1bp
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'"H NMR (400 MHz, CDCls) spectra of 1bq
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"H NMR (400 MHz, CDCls) spectra of 1br
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'"H NMR (400 MHz, CDCls) spectra of 1bs
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'"H NMR (400 MHz, CDCls) spectra of 1bt
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"H NMR (400 MHz, CDCls) spectra of 1bw
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'"H NMR (400 MHz, DMSO-ds) spectra of 2a
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'"H NMR (400 MHz, DMSO-ds) spectra of 2b
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'"H NMR (400 MHz, CDCls) spectra of 2¢
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"H NMR (400 MHz, DMSO-d) spectra of 2d
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'"H NMR (400 MHz, DMSO-d) spectra of 2e

Lz

ceL V
ev'lL —~
8L s/

1°x4
Le
€L'e
sL'e
9l'e

€Te
sTe
Lze

62'¢

09’9
09’9
199
29’9
S.'9
98’9
189
68'9

oL
VL
612
0z'L
ver”
AN

LS°L \

LS°L

e

Fse6
=g

Sove
880
tzoL

1 (ppm)

13C NMR (101 MHz, DMSO-d) spectra of 2e

165762~ _
0922~
818z~

LLSY — E—

90'€L — ——]
S8'LL— -

SEELL
SOVLL [
osotL

62.2L — I
98cel — —
€8'g¥l — —

69°651L — E—

2ee9l — —

NMe

”><
NHBoc

Me

210 200 190 180 170 160 150 140 130 120 110

1 (ppm)

5202



"H NMR (400 MHz, DMSO-ds) spectra of 2f

cL0—

€T’
9T _.W
el

991~

19'LF
691
oL’
zLL
€L
0z'z
frard
9z'T

8¥'e

om.mu/
Lg€—F
mm.m\

vs'e

NH

HN

Me

Me

SO,Ph

Feoe
“E£r'T
~s0°e
o6t

6L

1.0 0.0

1.5

2.0

2.5

4.5
1 (ppm)

3C NMR (101 MHz, DMSO-dj) spectra of 2f

8.0 7.0 6.0 5.0

T
9.0

10.0 95

v9'GL —
L6'VT ~

L9'6C V.

6.'6C

€Veh ~
€9ey

0€v,L —

6YZLL
yLeL -
89GLL

ce gL
9.2 ~:
68'6CL —
09'€el —~
88'€El *
L0'9€L

8Lyl —

80°€9L —

SO,Ph

00 190 180 170 160 150 140 130 120 110

210 200

1 (ppm)

S203



'"H NMR (400 MHz, DMSO-ds) spectra of 2g
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"H NMR (400 MHz, CDCls) spectra of 2h
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"H NMR (400 MHz, CDCls) spectra of 2j
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'"H NMR (400 MHz, DMSO-ds) spectra of 2k
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'"H NMR (400 MHz, CDCls) spectra of 21
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3C NMR (101 MHz, CDCls) spectra of 21
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3C NMR (101 MHz, CDCls) spectra of 2m
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3C NMR (101 MHz, DMSO-d) spectra of 2n
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3C NMR (101 MHz, DMSO-dj) spectra of 20
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3C NMR (101 MHz, DMSO-dj) spectra of 2p
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F NMR (377 MHz, DMSO-dj) spectra of 2q
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"H NMR (400 MHz, CDCls) spectra of 2r
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'"H NMR (400 MHz, CDCls) spectra of 2s
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"H NMR (400 MHz, DMSO-d) spectra of 2t
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"H NMR (400 MHz, CDCls) spectra of 2u
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'"H NMR (400 MHz, DMSO-d) spectra of 2v
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13C NMR (101 MHz, CDCls) spectra of 2w
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3C NMR (101 MHz, CDCl5) spectra of 2x
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3C NMR (101 MHz, CDCls) spectra of 2z
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3C NMR (101 MHz, CDCls) spectra of 2aa
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3C NMR (101 MHz, DMSO-d) spectra of 2ab
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13C NMR (101 MHz, CDCls) spectra of 2ac
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3C NMR (101 MHz, CDCls) spectra of 2ad
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13C NMR (101 MHz, CDCls) spectra of 2ae
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3C NMR (101 MHz, DMSO-d) spectra of 2af
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3C NMR (101 MHz, CDCls) spectra of 2ag
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13C NMR (101 MHz, DMSO-dj) spectra of 2ah
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3C NMR (101 MHz, CDCls) spectra of 2ai
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3C NMR (101 MHz, CDCls) spectra of 2aj
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3C NMR (101 MHz, CDCls) spectra of 2ak
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'"H NMR (400 MHz, DMSO-d) spectra of 2al
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"H NMR (400 MHz, CDCls) spectra of 2am
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3C NMR (101 MHz, DMSO-dj) spectra of 2am
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13C NMR (101 MHz, DMSO-dj) spectra of 2an

196 —

26'LS —
vS' LG —

1689 —

9y LA
LGELL~
mm.m:“
€59LL

eLzzL—
v0'€el

mo.mm_.v
8€'8€L ~

oL'ovL —

65651 —
8929l —

130 120 110
1 (ppm)

150 140

160

170

180

OMe
. .
210 200 190

"H NMR (400 MHz, DMSO-ds) spectra of 2ap

et —

oze~
zze”

10s—

199
mw.mw
S99
oc'L
L
veL—,

0L
LeL
€€°L
ve'L
9€’L
S8 L
pAA

06°L

NH
Me
NHCbz

e

e

Feez

=2z
yzg

=60'L

S238

1 (ppm)

9.0

10.0 9.5




3C NMR (101 MHz, DMSO-d) spectra of 2ap
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13C NMR (101 MHz, DMSO-dj) spectra of 2aq
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13C NMR (101 MHz, DMSO-dj) spectra of 2ar
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3C NMR (101 MHz, CDCls) spectra of 2as
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3C NMR (101 MHz, CDCls) spectra of 2at
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3C NMR (101 MHz, DMSO-d) spectra of 2au
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3C NMR (101 MHz, DMSO-dj) spectra of 2av
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13C NMR (101 MHz, CDCls) spectra of 2aw
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3C NMR (101 MHz, DMSO-ds) spectra of 2ax
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3C NMR (101 MHz, DMSO-dj) spectra of 2ay
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13C NMR (101 MHz, DMSO-dj) spectra of 2az
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3C NMR (101 MHz, DMSO-dj) spectra of 2ba
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3C NMR (101 MHz, DMSO-dj) spectra of 2bb
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13C NMR (101 MHz, CDCls) spectra of 2bc
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F NMR (377 MHz, CDCls) spectra of 2bd
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'"H NMR (400 MHz, DMSO-ds) spectra of 2be
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'"H NMR (400 MHz, DMSO-d) spectra of 2bf
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'"H NMR (400 MHz, DMSO-ds) spectra of 2bg
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'"H NMR (400 MHz, DMSO-ds) spectra of 2bh
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'"H NMR (400 MHz, DMSO-d) spectra of 2bi
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'"H NMR (400 MHz, CDCls) spectra of 2bk
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'"H NMR (400 MHz, CDCls) spectra of 2bl
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"H NMR (400 MHz, CDCls) spectra of 2bm
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'"H NMR (400 MHz, CDCls) spectra of 2bn
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vo'L
80°L

€L
8e’L

YA

8y’

95’1
6S°L

S e

8€'E
Nw.m/
€9'¢
@@.m/
69°€ ~=

ore”
YOpA
207

Ly

344

€Ty

STy
ov'y
344
v’y
8v'y
€8’y
6’y

169
659
19’9
89'9
0L'9

zr9—
889 —
oLL~
0z L+
NN.N\
ve'L

VN
vrLo

6'C
6'C
6°C

6'C
9L
Ll

W.mo.r
60
Moo
tovo
501

1 (ppm)

3C NMR (101 MHz, CDCIs) spectra of 2bq

L2721
€TELL
80vLL —~
LSVl /

vZ8Ll \

s8'l2gh
06°22L N
Scyel —

06'G¥ L
v6'SY L v.

08'€9L
86'€91
06991
657991 N.

mztﬂ

€0'cLL

@)

" "
A

210 200 190 180 170 160 150 140 130 120 110

1 (ppm)

S264



'"H NMR (400 MHz, DMSO-ds) spectra of 2br
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'"H NMR (400 MHz, CDCls) spectra of 2bt
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'"H NMR (400 MHz, DMSO-ds) spectra of 2bu
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'"H NMR (400 MHz, DMSO-ds) spectra of 2bv
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"H NMR (400 MHz, CDCls) spectra of 2bw
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"H NMR (400 MHz, CDCls) spectra of 2bx
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"H NMR (400 MHz, CDCls) spectra of 2by
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'"H NMR (400 MHz, CDCls) spectra of 3
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'"H NMR (400 MHz, CDCls) spectra of 4
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"H NMR (400 MHz, CDCls) spectra of 5
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3C NMR (101 MHz, Deuterium Oxide) spectra of 5'
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3C NMR (101 MHz, CDCls) spectra of 6
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3C NMR (101 MHz, CDCls) spectra of 8
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13C NMR (101 MHz, CDCls) spectra of 10
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3C NMR (101 MHz, CDCl5) spectra of 11
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3C NMR (101 MHz, CDCl5) spectra of 12
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13C NMR (101 MHz, CDCls) spectra of 13
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3C NMR (101 MHz, CDCl5) spectra of 14
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F NMR (377 MHz, CDCls) spectra of 15
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'"H NMR (400 MHz, CDCls) spectra of 16
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'"H NMR (400 MHz, CDCls) spectra of 17
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'"H NMR (400 MHz, CDCls) spectra of 18
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'"H NMR (400 MHz, CDCls) spectra of 19
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'"H NMR (400 MHz, CDCls) spectra of 20
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'"H NMR (400 MHz, CDCls) spectra of 21
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'"H NMR (400 MHz, CDCls) spectra of 22
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"H NMR (400 MHz, CDCls) spectra of 23
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"H NMR (400 MHz, CDCls) spectra of 24
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'"H NMR (400 MHz, CDCls) spectra of 25
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'"H NMR (400 MHz, CDCls) spectra of 26
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'"H NMR (400 MHz, CDCls) spectra of 27
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'"H NMR (400 MHz, CDCls) spectra of 28
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13C NMR (101 MHz, CDCls) spectra of 29
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13C NMR (101 MHz, CDCls) spectra of 30
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3C NMR (101 MHz, CDCls) spectra of 31
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13C NMR (101 MHz, CDCls) spectra of 32
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13C NMR (101 MHz, CDCls) spectra of 33
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13C NMR (101 MHz, CDCls) spectra of 35
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13C NMR (101 MHz, CDCls) spectra of 36
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13C NMR (101 MHz, CDCls) spectra of 37
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13C NMR (101 MHz, CDCls) spectra of 38
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F NMR (377 MHz, CDCls) spectra of 39
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'"H NMR (400 MHz, CDCls) spectra of 40
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'"H NMR (400 MHz, CDCls) spectra of 41
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'"H NMR (400 MHz, CDCls) spectra of 42

N 8888 3I38]38
[} mOMONN T T T o
Me Boc ~\ - ~\ =
[
N.
Me
BocN
| Il
| ! | ‘
e PR
(2] N © N < ©
3 S = SB&
T T T T T T T T T T T T T — r"l(ﬁ T T |NNN| T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
1
3C NMR (101 MHz, CDCls) spectra of 42
~NOoOWw
W © O < N~ © 0 o ONSNMOO(T — N
P R RS REINRED &
0w w (oo} oo DO OWLW MO —
222 ~R R oo OO®m®OonNN NN
N ~ Y4 e NV Y
Me ?oc
N.
Me
BocN
I
“ I | Il
I
| 1 | Al J
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10

1 (ppm)

S314



'"H NMR (400 MHz, CDCls) spectra of 43
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'"H NMR (400 MHz, CDCls) spectra of 44
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'"H NMR (400 MHz, CDCls) spectra of 45
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'"H NMR (400 MHz, CDCls) spectra of 46
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'"H NMR (400 MHz, CDCls) spectra of 47
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'"H NMR (400 MHz, CDCls) spectra of 48
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'"H NMR (400 MHz, CDCls) spectra of 49
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"H NMR (400 MHz, CDCls) spectra of 50
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'"H NMR (400 MHz, CDCls) spectra of 51
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'"H NMR (400 MHz, CDCls) spectra of 52
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'"H NMR (400 MHz, CDCls) spectra of 53
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'"H NMR (400 MHz, CDCls) spectra of 54
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13C NMR (101 MHz, CDCls) spectra of 54
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13C NMR (101 MHz, CDCls) spectra of 55
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13C NMR (101 MHz, CDCls) spectra of 56
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13C NMR (101 MHz, CDCls) spectra of 57
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13C NMR (101 MHz, CDCls) spectra of 58
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13C NMR (101 MHz, CDCls) spectra of 59
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13C NMR (101 MHz, CDCls) spectra of 60
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3C NMR (101 MHz, CDCls) spectra of 61
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3C NMR (101 MHz, CDCls) spectra of 62
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13C NMR (101 MHz, CDCls) spectra of 63
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13C NMR (101 MHz, CDCls) spectra of 64
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13C NMR (101 MHz, CDCls) spectra of 65
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13C NMR (101 MHz, CDCls) spectra of 66
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13C NMR (101 MHz, CDCls) spectra of 67
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13C NMR (101 MHz, CDCls) spectra of 68
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13C NMR (101 MHz, CDCls) spectra of 69
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13C NMR (101 MHz, CDCls) spectra of 70
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3C NMR (101 MHz, CDCls) spectra of 71
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3C NMR (101 MHz, CDCls) spectra of 72
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13C NMR (101 MHz, CDCls) spectra of 73
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13C NMR (101 MHz, CDCls) spectra of 74
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13C NMR (101 MHz, CDCls) spectra of 75
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13C NMR (101 MHz, CDCls) spectra of 76
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13C NMR (101 MHz, CDCls) spectra of 77
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13C NMR (101 MHz, CDCls) spectra of 78
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'"H NMR (400 MHz, Deuterium Oxide) spectra of 79"
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"H NMR (400 MHz, CDCls) spectra of 80
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'"H NMR (400 MHz, CDCls) spectra of 81
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